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Radial Drill. 


On this page we give an illustration of a | 


radial drill, built by Smith & Silk, Eighth 
and Lock streets, Cincinnati, Ohio. 

The arm is of sufficient length to enable a 
hole to be drilled in the center of a circle 5 
feet diameter. 

The column is 9 inches diameter, and be- 
low the flange it is extended to the base, and 
turned to fit the stump which is bored to re- 
ceive it, and rigidly attached to the base, 
this base being of extra depth and so ribbed 
beneath as to reduce springing to the small- 
est possible amount. 

On the countershaft, which is supplied 
with the usual tight and loose pulleys, is a 


bevel gear, which engages with a similar 
gear on an upright shaft, which extends 


above the machine and gives motion to it. 
All other points about the machine will be 
readily understood by an inspection of the 
cut, and, as will be noticed, there are back 
gears, automatic feed with 

quick-return motion, and a 

table with both horizontal 

and_ vertical 
which work can be attached. 
This table has planed T 
slots, and can readily be re- 
moved when required. The 
arm is raised or lowered by 
power, and has a bearing on 
the column throughout the 
entire length of the sleeve. 
The spindle, which is 24 
inches diameter, and bored 
to the Morse taper No. 4, 
is counterbalanced. The 
height of the column is 6 
feet 8 inches; the machine 
receives under the spindle 
over the base, 4 feet 9 inches, 
and over the floor, 5 feet 3 
inches. It is driven by a 
24-inch belt, occupies a floor 
space 2 feet 6 inches by 4 
feet 8 inches, and weighs 
3,500 pounds. 

——_-a>e—_——_ 

It costs just about as 
much to operate a sailing 
yacht as it does a steam 
launch, so it is said by those 
who have had experience. 

SS ae 

In order to keep the River 
Seine, at Paris, in a cleaner 
condition, the sewage is to 
be conveyed in a conduit, 
situated in a bed dug in the 
bottom of the river. 

-_ - 


surfaces to 


The section of the large 
California tree that is to be 
exhibited at Chicago is 
twenty feet in diameter, and it wasn’t the 
largest section that could be cut from the 
tree at that. 
ported by rail. 


It is as large as could be trans- 


<> 
Some European governments have been 





experimenting with guns of much smaller | 
caliber than those ordinarily employed for | 


infautry service, 
be the 


About 
most in favor. 
States government is now making a move in 
the same direction. We any great 
faith in squirrel guns for war purposes. 


30 caliber seems to 
caliber 


have not 


The United | 








Proceedings of the Mechanical Section measurement of the co-efficient of friction of | afford opportunity for observing the action 


of the American Association for 
Advancement of Science. 


‘tion, which has been held at Indianapolis, 
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lubricants had been the principal, and in of lubricants under restricted 


|most cases the only determination made. 


metheds of 
supply, and when the rubbing surfaces were 


Furthermore, such determinations being con- abraded so as to cause the local generation of 
During the recent meeting of this associa- | fined to artificially smooth bearing surfaces, intense heat. 


}and a supply of lubricant in excess of that 
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Following is a more extensive abstract of 
this address, which is important from the 
universal interest in the subject treated: 

Experiments to determine the co-efficient 
of friction between lubricated rubbing sur- 
faces have been prosecuted for two hundred 
years, and have resulted in the existence of 
many forms of satisfactory apparatus for 
such measurement, which are now known as 
oil-testing machines. 

Such machines are now being resorted to 
by large consumers of oil as a means of dis- 
criminating between the lubricating value of 
the multitude of oils offered by manufactur- 
ers, and which, while practically alike in 
fluidity and general oily qualities, are never- 
theless claimed to differ in their respective 
abilities to afford satisfactory lubrication. 

The only difference of 
behavior of all these lubri- 
cating oils shown by the oil- 
testing machines is simply 
such differences of frictional 
resistance as are ascribable 
to the variation in viscosity 
of the substances in the fluid 
condition, and this difference 
of friction fails to account 
for the well-attested fact 
that some of the oils are 
unable to prevent excessive 
heating and cutting on 
heavy machinery bearings, 
which exhibit no such action 
when lubricated with other 
oils. 

Experiments were de- 
scribed which have been 
made with special apparatus 
constructed for the lubrica- 
ting committee of the 
Standard Oil Company, 
proving that the over-heating 
of bearings is due to acci- 
dental abrasion of the rub- 
bing surfaces, due to the 
gradual and inevitable varia- 


4 tions of the smoothness of 


these surfaces by metallic 
wear. 

This abrasion generates a 
comparatively intense heat 
at some point of the bear- 


mes : ings, and tends to vaporize 


some oils more than others. 

Oils which are incapable 
of resisting excessive vapor- 
ization by such accidental 








RADIAL 
Ind., and Terre Haute, Ind., between the 
19th and 27th of August, the following pa- 
pers were presented: 


VICE-PRESIDENT’S ADDRESS, BY PROF. J. E. 
DENTON, OF HOBOKEN, N. J., ON THE HIs- 
TORY OF MECHANICAL TESTS TO DETER- 
MINE THE DIFFERENCE OF VALUE OF LU- 
BRICANTS, 


The experiments made by various investi- 
gators, commencing about the year 1700 and 
extending up to the present time, were re- 
' viewed for the purpose of showing that the 





DRILL. 


common to practice in the lubrication of ma- 
chinery, none of these investigations have 
contributed anything toward verifying or 
explaining such differences of behavior of 
lubricants as are the basis of claims among 
practitioners, regarding differences in the 
ability of one lubricant to avoid hot boxes or 
excessive heating, when another lubricaut 
maintains the same bearings in a cool and 
satisfactory condition. It was shown by ex- 
periments that such differences of lubricating 
value could be revealed only by making the 
conditions of the testing machine bearings 


heating are those which per- 

mit bearings to more fre- 

quently overheat than do 
others not so affected by the heat. 

The prevailing oil-testing machines fail to 
reveal such difference in oils. 

1. Because they have invariably been oper- 
ated with artificially smooth surfaces. 

2. Because 
takes place, observations are suspended until 
the heating tendency due to abrasion has 
been eliminated. 

3. Because the oil supply to the testing 
journals is artificially abundant, instead of 
being restricted by feeding through practical 
forms of oi!-cups. 


whenever accidental abrasion 
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Thereby accidental deficiencies of supply, 
which are frequently the initial cause of 
abrasion and overheating, are eliminated, 
and differences among oils depending on| 
their ability to feed more or less uniformly 


by virtue of capillary action cannot be 
noted. 

It is, therefore, concluded that in order to 
enable mechanical oil tests to reveal the 


actual differences of lubricating value among 
current oil must be tested 
with a series of conditions of the rubbing 
surfaces and practical feeding devices which 


lubricants, each 


involve opportunities for abrasion and over- 
heating. 

The lecture was illustrated by lantern 
views of various new devices for testing lu- 
bricants under the actual conditions of ser- 


vice, and also by samples of bearings 
which have been in service under various 


conditions, representing unsatisfactory lubri- 
cation. 

Explanations were offered of the paradoxi- 
cal fact that overheating is often relieved by 
supplying sand or emery to bearings. 


A NEW DYNAMOMETER FOR MEASURING THE 
CUTTING TOOLS, BY PROF. 
TERRE HAUTE, IND. 


RESISTANCE OF 


THOMAS GRAY, OF 


This consisted of alever, supported in roller 
bearings so as to turn freely about a point in 
the slide rest of a lathe. The short end of 
the lever could carry a lathe tool or a drill. 
The long end of the lever was connected 
with a diaphragm which pressed upon a ves- 
sel of liquid, having a graduated open-ended 
tube connected with it. A throtile valve in 
this tube enabled the liquid in the latter to 
be adjusted to a certain mark when under 
the pressure due to the unbalanced weight of 
the longer end of the lever and its attach- 
ment. When the work of cutting com- 
menced, a sliding weight on the long end of 
the lever was adjusted so that the liquid 
stood at the same point in the tube. There- 
by the movement of the sliding weight meas- 
ures the increased resistance due to the cut- 
ting, and the diaphragm serves the double 
purpose of a dash-pot and a highly sensitive 
index. Preliminary experiments have been 
made with the dynamometer, which prove 
its ability to do its work successfully, it be- 
ing sufficiently sensitive to measure the effect 
of the smallest practical differences of cut- 
ting speed, thickness of cut and methods of 
lubricating the tool. The diaphragm prin- 
ciple of dash-pot, combined with index, was 
also shown to be successfully applicable in 
transmitting dynamometers, 


A MACHINE FOR TESTING MATERIALS BY 
TORSIONAL STRESS, BY PROF, THOMAS 
GRAY. 


This is an apparatus for twisting bars of 
iron up to three inches diameter and about 
five feet long. Provision is made for the 
measurement of the torsional load necessary 
to rupture or distort to any given extent, and 
also for the accurate measurement of the 
angle of torsion. The apparatus involves no 
new principles, but is a very vigorous design, 
and a novelty, in the fact that it provides an 
accurate means of measuring torsional phe- 
nomena upon so large a scale. 





RECORDING APPARATUS 
TENSILE TESTING 
THOMAS GRAY. 


AUTOGRAPHIC 
ATTACHMENT 
PROF. 


AN 
FOR 
MACHINE, 


To 
BY 

This consists of the usual combination of a 
paper drum and pencil levers for attachment 
to any form of tension machine, whereby the 
drum is revolved at a rate proportional to the 
strain upon the sample, and the pencil 
against it is made to move parallel to its axis 
proportionally to the stretch of the sample 
under test. Dr, Gray’s improvements consist 
in eliminating from the movement of the pen- 
cil all iofluence due to stretching of the parts 
of the testing machine. One pencil is devoted 
to recording the stretch within the elastic limit 
on a sufficiently magnified scale to enable the 
co-efficient of elasticity to be reliably com- 
puted from the diagram. This pencil is 
thrown out of action when the elastic limit is 
passed, and another pencil remains in action 
up to rupture, from whose diagram the 


The above paper was presented during a ses- 
sion at the Rose Polytechnic [nstitute, where 
the apparatus was exhibited in operation. 


INDEX 
BY 


A SIMPLE 
WHEELS 
Ww. 


METHOD 
INTO ONE 
A. 


OF SUBDIVIDING 
THOUSAND PARTS, 
WATERVILLE, ME. 


PROF, ROGERS, 


The method provides a plan of subdivid- 
ing a circular surface without relying, as is 
usual, upon the accuracy of subdivision 
of some existing dividing evgine or index 
The be graduated 
mounted on a mandrel, so that its surface is 
available to two telescopes, mounted upon 
some fixed support, and provided with mi- 
crometer eye-pieces. A strip of paper 
fastened about the wheel, and then removed, 
so that the length of the circumference to be 
graduated is available as a flat surface be- 
tween two points on the strip. This circum- 
ference is subdivided into the required num- 
ber of parts by any approximate means avail 
able. The paper is then re-wrapped upon 
the wheel, and scratches made upon the lat- 
ter opposite the approximate subdivisions 
upon the paper. Each of the scratched sub- 
divisions is now operated upon by the tw» 
microscopes in succession, so as to determine 
the length of each with reference to the first 
subdivision examined. The values of each 
of the subdivisions is then tabulated and 
subjected to a process of averaging by which 
the error of each is deiermined within a cer- 
tain approximate degree of precision. <A 
new subdivision is then made upon the face 
of the wheel, embodying the result of this 
averaging process. This series may be ex- 
amined in turn by the two microscopes, and 
by the averaging process a still greater de- 


plate. wheel to is 


is 


gree of precision made available for a third 
set of subdivisions, and the process contin- 
ued until any desired degree of accuracy is 
reached. The process is not a tedious one, 
compared to any other method of securing 
equal accuracy, and it is absolutely reliable 
in its results. 

ON THE CONSTRUCTION 
EIGHT FEET IN 
ROGERS. 


OF A PERFECT SCREW 
LENGTH, BY PROF, W A. 


In this paper Professor Rogers explains 
his present method of constructing screws 
within any desired degree of error, which 
involves improvements over apy of the 
processes which he has proposed heretofore. 
A tolerably perfect master screw was first 
obtained from the Fitchburg Machine Com- 
pany. This was titted with a nut carrying a 
telescope, and mounted parallel to a standard 
measure of length, correctly subdivided into 
a sufticient number of parts, each of which 
could be observed by the telescope as the nut 
of the screw was moved from end to end. 
By comparing the longitudinal movement of 
the telescope with the divisions on the stand- 
ard bar a template is worked out of such a 
form that when an arm fastened to the nut is 
made to trail along the template, any irregu- 
larities in the screw are compensated by the 
supplementary travel of the nut caused by 
the curvature of the template. The deflee- 
tions of the master screw out of a straight 
line by its own flexure are also included in the 
corrective influence of the template by focus- 
ing the microscope on 
which has been shown previously by Prof. 
Rogers to afford au accurate means of correct- 
ing for flexure. The master screw having been 
thus studied and provided with the template, 
whereby its nut is obliged to travel with ab- 
solute precision, is pow made to cut the re- 


‘ 
« 


1 mercury surface, 


quired screw by allowing the cutting tool to 
be carried by the nut, while the latter is con- 
trolled by the combined influence of the ro- 
tation of the screw and the action of its 
template. 

A precision screw, made by the metho] 
proposed, was exhibited at the meeting by 
Professor Rogers, to the great satisfactiou of 
those in attendance, 

Professor Rogers was complimented upon 
his achievement by Mr. J. J. Brashear, the 
celebrated mechanician of Allegheny, who 
gave an interesting account of the defects ex- 


RESULTS OF TEST OF STRENGTH OF SEWER 
PIPE, BY PROF, M. A. HOWE, OF TERRE 
HAUTE. 


A large number of samples of pipe, from 
four to eight inches diameter, had been 
tested by internal hydraulic pressure, result- 
ing in the exhibition of an average tensile 
strength of about 600 pounds per square 
inch. Tests by transverse strength of sam- 
ples on supports eighteen inches apart, with 
load applied at the middles, both asa statical 
pressure and as a shock, were in progress, 
and also by burying the pipe in sand on sim- 
ilar supports and pressing upon the sand. 
The results of the latter tests were not yet 
sufficiently digested for publication. 

Great variations of strength seemed to be 
caused by slight differences in the degree of 
burning to which the pipe was subjected. 


THE EFFECT OF INTERNAL STRAINS IN HARD- 
ENED STEEL, BY G. M. BOND, HARTFORD, 
CONN. 


Records were quoted showing tbat stand- 
ard plug gauges, which were ground to 
exact size soon after being hardened, altered 
their size considerably after some months 
had elapsed without any use of the gauges. 
It was therefore pointed out as an essential 
precaution that gauges must be allowed to 
automatically free themselves of a certain 
amount of internal strain by the lapse of con- 
siderable time after hardening before being 
ground to standard size. 


THE MONEY VALUE OF SOLID EMERY WHEELS, 
BY T. DUNCAN PARET, STROUDSBURG, PA. 


The writer points out that while an enor- 
mous increase in the use of emery wheels has 
taken place in the last twenty-five years, and 
is still going on, and is, moreover, steadily 
accompanied by a reduction of cost to the 
consumer, nevertheless emery wheels are not 
relied upon or used in industrial establish- 
ments to an extent proportional to their rela- 
tive value as one of the useful cutting tools. 
It points out that the cause of the latter fact 
is attributable to the relatively excessive 
time, space, and cost of properly erecting 
emery wheels in comparison to ordinary 
such as lathes, planers, etc. The 
latter need no special foundation, and but a 
single countershaft, while emery grinders 
can produce their best effect only when 
placed on solid foundations, require often 
two countershafts, and must, moreover, be 
provided with an auxiliary machine to prop- 
erly remove the emery dust. 
By the results of extensive tests on a large 
number of makes of wheels in the possession of 
the writer, he is also able to show that many 
of the ideas which prevail among consumers 
regarding the essential elements of value in 
emery wheels, are fallacious. For example, 
many consumers prefer the most durable 
wheel, because their men are paid by the 
piece, and their men accept such wheels, not 
discovering that excessive durability almost 
always necessitates an excessively small 
product. 
A Scotch firm, who have had an oppor- 
tunity of learning their error in this regard, 
have stated that their workmen agreed vol- 
untarily to reduce their prices for piece 
work if they could have restored to them a 
certain line of emery wheels which wore 
away much faster than more durable 
wheels previously used, that the employers 
had withdrawn the faster-wearing wheels. 
The workmen were able to show that the ex- 
tra cutting power of the latter wheels made 
them, on the whole, the cheaper. 
Out of fifteen makes of emery wheel ten 
fell short of obtaining the average cutting 
effect of 1,48, ounces of cast-iron per minute. 
Wheels are largely in use which could cut 
but 4, of an ounce per minute, in preference 
to others which could remove 5,4, ounces per 
minute. The workman, in endeavoring to se- 
cure a good product with the slower-cutting 
wheel, must exhaust himself with the press- 
ure which he must exert, and waste time in 
resting or in stopping to chip and hack the 


‘ 
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tools, 


sO 





isting in many so-called perfect screws made 
by methods less comprehensive than that 





coarser element of elongation is obtainable. 


proposed by the professor. 


face of the wheel iu order to improve its 


the total cost of iis use be less than that of 
the slower-cutting and more durable wheel. 


THE PRINCIPAL ELEMENT OF WASTE IN 
USE OF MACHINE TOOLS, BY 
SMITH, BRIDGETON, N. J. 


THE 
OBERLIN 


The paper points out that the failure to in- 
sist, in most machine shops, upon cutting 
speeds and rates of feed and thickness of cut 
as great as the driving belt will permit with- 
in the strength of the pieces worked upon, is 
a great and prevalent source of waste, affect- 
ing the cost of the product, in many cases, 
upward of 30 per cent. 


NEW PRINCIPLES OF 
EXPERIMENTS WITH 
J. 


MECHANISM SHOWN BY 
SPIRAL GEARS, BY 0. 

BEALE, PROVIDENCE, R. I. 

This paper was published in full in our 

issue of August 28. 


EFFICIENCY OF STANDARD LOCOMOTIVE LINK 
MOTION COMPARED TO AUTOMATIC CUT-OFF 
VALVE GEAR OF MODERNIZED HIGH SPEED 
ENGINE, BY H. P. JONES, PORTSMOUTH, N. H 
The author has constructed curves having 
for their abscissa percentages of stroke and 
for their ordinates percentages of the total 
area of valve opening, belonging respectively 
the standard type of locomotive link 
motion and to the Ball automatic cut-off en- 
gine at various cut-offs. These curves en- 
able tables to be prepared from which it ap- 
pears that the automatic engine renders a 
larger proportion of the port area available 
than does the locomotive. For example, the 
automatic cut-off engine at 30 per cent. cut- 
off permits 43 per cent. of its total port area 
to be used, whereas only 27 per cent. is avail- 
able in the case of the link motion. 

It isa natural inference that such differ- 
ence of valve opening would cause considera- 
ble difference in the amount of wire-drawing 
or distortion, as shown by indicator cards. 
Examination of indicator cards from the 
two types of engines show, however, that for 
equal piston speeds and proportion of port 
area to piston area the locomotive gear gives 
indicator cards quite as perfect as the auto- 
matic gear, and that the well-known distor- 
tion or inclination of the locomotive cards 
during admission only appears at 


to 


piston 
speeds which require a mean velocity of flow 
of the entering steam above 2 


~t 


0 feet per sec- 
ond, which, while frequently demanded in a 
locomotive, rarely exists in stationary epgines 
which present more perfect indicator cards, 

It was further shown by discussion of in- 
dicator cards presented, that while the most 
perfect cards were afforded by “ trip motion ” 
cut-off gears like the Corliss, the following 
conclusions practically apply to all good 
valve gears, including the locomotive link 
motion, the automatic cut-off or high-speed 
engine, the Meyer cut-off and the Corliss cut- 
off. 

1. To avoid more than about one pound 
of between the steam chest 
pressure and during admission to the cylin- 
der, the mean velocity of the flow of steam 
through the ports during admission must not 
exceed 40 feet per second. 


loss pressure 


2. The admission line remains parallel to 
the atmospheric line up to a mean velocity of 
flow of about 250 feet per second, notwith- 
standing that the loss of pressure between 
steam chest and cylinder may be upwards of 
25 pounds per square inch. 

3. Distortion or inclination of the admis- 
sion line occurs above 250 feet velocity of 
flow, and in locomotives at 55 miles per hour 
the velocity of flow is upwards of 400 feet 
per second. Hence the loss of pressure be 
tween the beginning and end of the admis- 
sion line is upwards of 25 pounds in this 
type of engine. 


USE 
DER OIL, BY 


OF THE LOCOMOTIVE FOR TESTING CYLIN- 
J. E. DENTON, HOBOKEN, N. J. 

It is pointed out that ina standard loco 
motive with unbalanced slide valve the fric- 
tional resistance of the latter with good lu- 
brication amounts to about 500 pounds, and 
that a component of this force acts upon the 
reverse lever. Hence when the latter is un- 





sharpness, whereas the quicker-cutiing wheel 
will practically maintain its sharpness, auto- 


matically, by its more rapid wear, and yet 


latched and held by hand the latter organ be- 
comes sensitive to changes of frictional re 
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sistance of the slide valve. 
quoted showing that, at rates of consumption 
of upwards of 400 miles to the pint, by using 
sight-feed lubricators the hand is sufficiently 
sensitive to note the increase of frictional re 
extra 
in the steam chest to maintain speed when a 


sistance due to the pressure necessary 
train of three passenger cars is increased to 
four cars. It does not appear that any good 
oil may not have its rate of consumption 
gradually reduced to that corresponding to 
upwards of 400 per pint 
causing an increase of frictional resistance in 
with lubrication. 


miles without 


consistent satisfactory 
Hence by gradually reducing the rate of sup 
ply of oil to cylinders of locomotives until 
the feeling of the reverse lever, as judged by 
the effort necessary to hold it steady when 
unnotched, is considerably increased over 
that corresponding to an excessive supply of 
lubricant and then trying other oils in the 
same way, a practical means of testing the 
relative friction-reducing value of cylinder 
lubricants is available. 
OIL FED THROUGH SIGHT-FEEDING DETROIT 

CUP, STANDARD 18x24 LOCOMOTIVE. 


Date... .;... .... dune 10th June 12th June 13th 
Train . 8to4ecars 38ecars 4 cars 
Distance . size vated 205 miles 206 miles 206 miles 
Average steam press. 135 lbs. 135 Ibs. 135 Ibs. 
Lubricator .......... Detroit Detroit Detroit 


Miles run per pint.. 440 miles 515 mules 380 miles 


PERFORMANCE OF A 7)-TON REFRIGERATING 


MACHINE OF THE AMMONIA COMPRESSION 
TYPE, BY J. E. DENTON. 
AkThe machine tested was located at the 


Knickerbocker York City, 
and was built by the Consolidated Ice Com 


srewery, New 


pany of Chicago. It had been in use about 
two years, but was easily put in such per- 
fect condition that the results given below 


are regarded as representing the best that 
can be expected from the use of ammonia ip 
machines of this class. 

The 


with 


steam cylinder was double-acting, 


Corliss mechanism, and was eighteen 
inches diameter by thirty-six inches stroke. 
There were two ammonia cylinders twelve 
inches diameter by thirty inches stroke, single 
acting. The speed of revolution was about 
fifty-nine per minute. Tests were made at 
various back-pressures from twenty-eight to 
The supply of 
cooling water was varied so as to produce a 
of pressure from = 105 
pounds to 150 pounds per square inch. The 
the circulated brine ranged 


six pounds per square inch. 


range condensing 
temperature of 
from zero Fahrenheit to twenty-eight degrees. 
The ammonia circulated metered in 
liquid form by a Worthington water meter 


was 
of special construction, Nine separate trials 
were made of from twelve to twenty-four 
hours duration each. 

The results gave for the best: performance 
effect 
equivalent to the production of twenty-four 


a refrigerating per pound of coal 
pounds of ice, when the back pressure was 
28 pounds per square inch, the condensing 
pressure 150 pounds per square inch, and 
the consumption of cooling water about one 
rallon per minute per ton of ice capacity in 
Such a 


loes not permit the cooling of brine below 


wenty-four hours, back pressure 


ibout 28° Fahr., but the nominal capacity 
f the machine is then realized, the exact per 
formance being 784 tons per 24 hours, 

With the same condensing pressure, but 

th seven pounds back pressure, the re 
lrigerating effect was 14 pounds of ice per 
pound of coal consumed. The temperature 
of brine available with the lower back press 
‘Fahrenheit, the 


capacity is then but about 40 tons, the quan- 


ure was minus two and 
lity of ammonia circulated being proportion 
ately back These 
both the 
minimum amount of cooling water practica- 
ble, assuming the latter to be 
about 60° Fahr. 


cooling water, the condensing pressure Was 


reduced with pressure. 


two results were obtained with 
supplied at 


sy trebling the quantity of 


reduced to 105 pounds for either back press- 
ure, and thereby the economy was increased 
about 88 per cent. 
the 


These results represent 


best 
of 


driven by non-condensing steam engines, 


economy to be expected from the 


use ammonia refrigerating machines 


AMERICAN 


Experiments are water at ordipary city prices for water was | by 


han e 


jual factor of cost with coal in operating 
such machines. 

Attention was called to the fact that the in- 
fluence of back pressure and supply of cool- 
ing water upon the economic performance 
were as important as is the effect of different 
rates of expansion and amounts of boiler 
pressure in the performance of steam engines, 
and that the failure of experimenters to take 
account of differences in these conditions in 
comparing results of tests of ammonia re- 
machines has given rise to much 
belief of 
economy of machines depending upon the 
Such the n the 
reports of tests published by Prof. Schroter, 
the best 


ammonia Compression machines were gotten 


frigerating 


erroneous regarding differences 


Is case i 


same principles. 


in which results) obtained from 
with upwards of 380 pounds back pressure 
The 
only with 
Fahr., and the 


n amount of cooling water im 


and 100) pounds condensing pressure. 


former condition is consistent 


brine temperatures above 32 
latter with a 














































Fig. 56, 


practicably expensive, where water is boiled, 
Should these 
of the most economical supply of water, the 
be 


results be reduced to the basis 


economical results) would reduced up 


wards of 38 per cent, 

It was shewn that the experimental results 
were satisfactorily in) accordance with theo 
retical computations of economy and capacity 
based formule 


upon the thermodynamic 


presented in the essay on ice machines by M, 
Ledoux, and Van Nostrand’s 


Science Series. 


published in 


NOTE ON THE 


CRANK EFFORT DIAGRAM, BY W. F 


GRAPHICAL CONSTRUCTION OF 


DURAND, 


LANSING, MICHIGAN, 

The writer points out that graphical 
methods are given in certain well-reputed 
books which are inconsistent with the fact 


that the oblique action of acrank and con 
of 
an integrated effect equal to the product of 


necting rod in the absence friction have 





It 


Wiis explained that the cost of cooling 





the mean pressure on the piston multiplied 
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the stroke. Such inconsistencies 


worthy of correction, inasmuch as they en- 


are 


courage the erratic notion that the oblique 
effort of a crank involves loss of power other 
than that lost by friction. 


The following papers were read by title: 
THE STRUCTURES OF WOOD AS VIEWED IN 


THIN CROSS-SECTIONS, BY W. J. BEALE. A 
STANDARD FORMULA FOR’ EFFICIENCY OF 
STEAM ENGINES, BY WILLIAM KENT. A NEW 
VORTEX LUBRICATOR FOR FAST-RUNNING 


SHAFTING, BY ST. JOHN DAY. 


= a 


Foree, Motion and Work. 


By PEepRo. 


SEVENTEENTH PAPER. 


WORK OF UNIFORMLY ACCELERATED MOTION, 


If we substitute in Equation 58, sixteenth 
paper, the value of 7, from Equation 54, 
fifteenth paper, and for +, 4 V = 4a ¢ which, 
we have seen in the fourth paper, is the aver 
uge 


velocity for a uniformly accelerated 


motion, we get: 


| J W= Re or 
g 
6 2 1 Wetet ee ws 
2 29 
II] ; W R J t \ wv J we 
2 29 


Now, if there is no resistance to the motion 
of the body except that of inertia, that is, if 











there is no physical resistance (2? 0), then 


these equations will reduce to the following: 


lw wars fs 
g 
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According to these equations the work re 
quired to move any body against inercia re 
sistance only may be variously represented 
as follows: Like force, work may be repre 
sented as a volume, or as a plane, or asa 
straight line, and may therefore be ‘‘com 
resolved” in the same manner 
In Fig. 538 it 


sented as a volume in the form of triangular 


posed "ang * 
as force and motion. is repre 
prism whose height, /, represents the static 
force required to move the body with the ac 
celeration a; the length of the prism is the 
the width is the time of 


velocity, V, and 





we 


ae 


on the upper surface, the motion diagram, 
Fig. 5, fourth paper, which is the area of the 
end of the prism, and is a measure of the 
space passed over. This multiplied by the 
resistance, f, gives the vol 
which & measure of the 
quired to produce the motion, as shown by 


force, or inertia 
ume is work re- 
the third member of Equations 66 (I.) and 66 
(III.) 

Fig. 54 represents another form of volume 
which measure of the work. This is 
represented by the fourth member of Equa 
tion 66 (II). The height of the geometrical 
solid in this case is the dynamic force of the 
body (compare with Fig. 49, tifteenth paper, 
the triangle A BC being the force diagram). 
Its base is a rectangle, the width of which is 
of the body, and the 
Here we see 


is a 


the acceleration, «, 
length is the time of 
that the area of the force diagrum A BC, 
multiplied by the acceleration of the body, 
the active 


motion. 


gives the work performed by 
agent. 

Again, as a surface, the work is repre 
sented in Fig. 55 by the area of the triangle 
B CH, as expressed in the fourth member of 
Equation 66 (IID. The height, BC, of the 
triangle is the dynamic force, and its length, 
BHI, is the velocity of the body. Here the 
triangle, A B H, is the motion diagram; 
ABC, the force diagram, and BC IH, the 
work diagram. Each of these work dia 
grams, Figs. 58, 54 and 55, represents 32 
foot-pounds of work. 

To set a body in motion in actual practice, 
we must overcome both the physical and the 
inertia resistance, as we have seen in the fif- 
teenth paper. The work required, there 
fore, is given by Equations 65, which is the sum 
of that represented by Fig. 53 and Fig. 52, 
sixteenth paper. Representing it in one dia 
gram, it will have the form of Fig. 56, if the 
physical resistance, R, is constant, and the 
body is started with a uniformly accelerated 
motion until it acquires the velocity V; then 
the driving force, /,, being suddenly reduced 
to that of the physical resistance, R, and the 
body continuing its motion with a uniform 
velocity equal to V. But the physical re 
sistance to motion generally increases with 
the speed of the body. Hence, if the driving 
force, 7, is constant, the work diagram has 


the general form of Fig. 57. The motion 
diagram here resembles that of Fig. 7, 
fifth paper, the acceleration reducing to 


zero at the point A. At this point the driv 
ing force, 7, and the physical resistance are 
equal, and hence there is no surplus force re- 
maining to generate velocity, or to be stored 
in the body; hence it will move on witha 
uniform speed until there is a change 1n 
either the driving force or the resistance. 

In regard to ‘‘ composition and resolution,” 
as previously stated, work may be treated in 
the same manner as force and motion, and 
may be represented by a straight line, a 
plane or a volume. Its 
the volume, its element being force, velocity 


proper measure is 
and time, force being treated here as an ele 
1, 
In treating work asa plane, two of 


ment, as explained in Fig. fourteenth 
paper. 
its elements must be combined and regarded 
as a single element. For example, if we 
take the product of force and velocity we 
get power, as we have seen in the sixteenth 
paper, Equation 59 (1.) Here power and the 
remaining element, ¢ée (or half the time), are 
the dimensions of the plane which represents 
the work, Equations 60 (I.) and 66 (IIT.) 

If the velocity and the time are combined, 
we get space as one * force as 
the for of the 
plane of work—Equations 60 (II.) and 66 (L.) 


element,” and 


other one, the dimensions 


Again, by combining static force and time, 


we get dynamic force and velocity as the 


elements of the plane of work, which is 
illustrated in Fig. 55, and Equation 66 (IIT.) 

In steam engine indicator practice the 
plane is used to represent the work per 


formed by the engine, the two elements, 
velocity and time, being treated as a single 
element, space, in which case the work is 
force 
(the 


represented by the two ‘ elements” 
(pressure the 
distance traveled by the piston). 


on piston) and space 


As a straight line, work may be regarded 
5, four 


in the same manner as force, Fig. 





motion, ¢. We recognize in this diagram, 


teenth paper. 
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Address of National President John 
Fehrenbatch, at the Ninth Annual 
Convention of the N. A. S. E. 


Herp av New York, Sept. 2-6, 1890. 
GENTLEMEN OF THE CONVENTION : I am 
deeply impressed with the great responsibility 
devolving upon me as the presiding officer of 
this vast assemblage of representative steam 
engineers of America; Iam thoroughly im- 
bued with the vital importance of the busi- 
ness for which you are here assembled ; | 
appreciate in the fullest degree the distin- 
guished honor accorded me of addressing 
this large body of intelligent, progressive and 
thoughtful men; and I am grateful indeed 
for the privilege of speaking in behalf of the 
great mechanical interest you represent—a 
mechanical interest that 
the development of our country and for the 
advancement of civilization than any other 
me- 


has done more for 


interest—mechanical or professional ; a 
interest which 
entwined with the vital interests 
of the nation that it cannot be destroyed 
without involving the the 
nation itself ; a mechanical interest that has 
contributed in an incalculable degree toward 
making this country the foremost nation of 
the earth, and the grandest republic the 
world ever saw. 

In no country have brains and inventive 
genius done so much to improve and develop 


chanical has become so com- 


bined and 


destruction of 


the steam engine as they have in the United 
States of America ; and no class of men has 
contributed more to the grand achievements 
that have made the American steam engine 
the wonder, pride and the 
civilized world than have the men you rep- 
resent upon the floor of this great convention 


admiration of 


to-day ; and no agency, past or present, has 
done more, in so short a time, for the devel- 
opment of the brains and genius of the steam 
engineers of the United States than has the 
National 
representatives you are, 

I am not unmindful of 
accomplished by the mechanical and engi- 


great Association whose honored 


the good work 


neering press of our country, as it is certainly 
entitled to the greatest appreciation on the 
part of our members everywhere, and the 
most hearty co-operation of our entire organi- 
zation in all its efforts for the advancement 
and education of steam engineers. 

‘The mechanical and engineering press has 
at all times been active and energetic in the 
science of steam engi- 


advancement of the 
neering, yet during no period of our country’s 
history has it active, 
energetic or potent in its good work than it 
has since the adjournment of our national 
convention Neither has it 
contributed so much toward the growth of 


been more zealous, 


one year ago, 
our association and the propagation of its 
principles as it has during the fiscal period 
now drawing to a close, 

We are therefore indebted in a very large 
degree to the mechanical and engineering 
press of the United States for the marvelous 
and unprecedented growth of our association 
during the past year, as well as for this great 
gathering of representative steam engineers. 

I, therefore, as your executive officer, per- 
sonally and officially tender the mechanical 
engineering press of America my sincere and 
heartfelt thanks for the loyal and unflinching 
support it has given our association, as well 
the the 
cause of steam engineering on the American 


as for valuable services rendered 
continent. 

We have received the cordial and hearty 
support of that mighty engine and molder of 
public opinion, the press, because we deserved 
it; and we will continue to receive it so long 
as we deserve it. And with a continuation of 
that support the principles that bind us in a 
common bond of national brotherhood are sure 
to triumph, And when that gladsome day 
does come, as come it will, and quickly too 
if we are but true to ourselves and true to 
the cause we represent, the sacrifice of human 
life through ignorance, carelessness and reck- 
lessness of men in charge of steam plants will 
cease ; a better, brighter and happier day will 
dawn on the steam engineers of America, and 
they will take the position in society to which 
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The steam engineer has become a most 
important and indispensable factor in the in- 
dustrial and commercial world ; and such he 
is destined to continue until the ingenuity of 
man has discovered a more economical and 
mightier power than that of the steam engine. 
No branch of industry could long survive, 
nor could trade or commerce thrive without 
it. No nation can prosper, nor can the re 
sources of any country find development 
except by and through the instrumentality of 
that all-powerful and tircless agent. It pene- 
trates the earth and brings from nature’s 
inexhaustible storehouse the most precious 
metals and the most useful minerals, placed 
there centuries ago by the great Creator for 
the use, comfort and pleasure of mankind ; 
it whirls our spindles and drives the looms 
that weave the cloth we wear; it runs our 
printing presses that print the newspapers 
and books that educate and enlighten the 
world ; it melts, rolls and forges our iron and 
steel ; it controls our trade and commerce, 
and hurls our freight with lightning speed 
over land and water and across a Whole 
continent in less time than it required, under 
the old method, to cross a single State a few 
years ago; it has transformed our beautiful 
rivers and lakes into great highways of travel 
and commerce ; it shoots across the heaving 
majestic 


bosom of the mighty ocean, in 


splendor and unparalleled fleetness, those 
matchless greyhounds of the sea, and conveys 
to every corner of the habitable globe the 
products of our mines, our workshops and 
our farms ; it annihilates time, defies the hur 
laughs at the tide, holds in utter 
horse-power, windmill, stage 


short, it is the 


ricane, 
contempt the 
coach, and canal boat; in 
power that moves the machinery of the world; 
it builds towns, 


States, nations and empires; it is in fact as 


hamlets, villages, cities, 
well as in name the majestic monarch of 
civilization, 

Erect a steam engine anywhere on the 
broad and unbroken prairies of the great 
West, or in the midst of a howling wilder- 
ness, and you lay the foundation for a thriv- 
ing village ; creet two of them. and the village 
will expand rapidly into a prosperous town ; 
multiply their number and the town will 
grow quickly into a city of live, energetic 
and intelligent men and women ; add to their 
number and in an incredibly short time the 
city will become a great metropolis, with 
arteries of trade and commerce leading to 
every part of the civilized world ; multiply 
the cities and an intelligent, powerful and 
prosperous nation will be the result. It is 
therefore to the steam engine that this nation 
owes its greatness more than to any other 
agency. 

While all 
rounding the operation and management of 
the steam engine are greater by far and more 
with any 


this is true, the dangers sur 


numerous than those connected 
other machine employed in the generation 
and Therefore, to 


obviate and prevent the dangers surrounding 


transmission of power. 


the generation and use of steam, and to 


reduce the number of steam boiler accidents 
toa minimum, the great National Association, 
assembled, 


Whose representatives are here 


was organized. This, then, is the great aim 
of our society ; it is the Alpha and Omega of 
all its efforts, of all its energies. To accom 
plish this most desirable result our best efforts 
are and must continue to be directed toward 
the education and enlightenment of the steam 
engineers of America in the arts and science 
of steam engineering, and the procuring of 
enactments of the most stringent and efticient 
State in the Union, 


prohibiting the employment of incompetent, 


license laws by every 


careless, reckless or intemperate men in the 
care or Management of steam plants. : 
Every State in the Union prohibits by 
statutory enactments, of kind, 
the practice of medicine by incompetent per 


the strictest 
sons, The position of physician is one of 
the most vital importance to the community. 
The physician has the care of the health and 
life of the people, both of which depend, in 
many instances, upon his skill and knowledge 
It would, there- 
fore, be dangerous indeed to throw down the 


in the practice of medicine. 


barriers wisely erected by law, and permit 
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cine without regard to the knowledge and 
skill so indispensable in the treatment of the 
numerous ills to flesh is heir. 
Hence it is that no person is lawfully per- 
mitted to engage in the profession of physi- 


which human 


cian who does not possess a diploma—or 


license, if you please—as evidence of his 
qualifications to be safely entrusted with the 
life and health of persons committed to his 
care, 

Every State in the Union, as well as the 
Federal Government, has provided for the 
better protection of property, human rights, 
human liberty, as well as human life, by 
prohibiting the practice of law by all persons 
except such as have passed a thorough and 
rigid examination 
tuted 
diploma, or 


before a legally consti- 
examiners, and received a 
evidence of their 
qualifications to practice law. If it were not 
for that the property of the citizen, his rights, 
his liberty, and in many instances even his 
The citi- 
zen whose title to property is to be deter- 


board of 


license, as 


life would be placed in jeopardy. 


mined before a legal tribunal, or whose rights 
are, or Whose liberty is at stake, or who is on 
trial for his life, is entitled to competent legal 
services. The statutes, therefore, justly pro- 
vide that persons ignorant of the law, espe- 
cially that human 
rights, human liberty and human life, shall 


pertaining to property, 


be excluded from the practice of it. 

If it is importan’, therefore, that the com- 
munity should be protected against the prac- 
tice of medicine or law by incompetent per- 
sons, how much more important is it then 
that the community should be protected 
against the ignorant, careless, reckless or in- 
competent engineer, 

Owing tothe absence of any law, witha 
few isolated exceptions, permitting none but 
those thoroughly qualified to be entrusted 
with the important position of steam engi- 
neer, thousands of human lives are daily and 
the 
danger, to say nothing of the many annually 


constantly placed in most imminent 


scent to untimely graves, or of the millions of 
dollars worth of property destroyed. 

Me ‘Phe correction of this growing evil is the 
To the better 
protection of life and property in the use and 


vreat aim of our association, 


management of steam boilers and steam en- 
gines we have dedicated this grand structure 
—the grandest ever erected by the steam engi- 
neers of this or any other country in the 
world. We 
can continent a great national university for 


have established on the Ameri- 


theseducation of steam engineers in the arts 
engineering. And 
through the instrumentality of this great 


and science of steam 
temple of learning and of science we propose 


to elevate the men who handle the reins of 
the iron horse, in the moral, social and intel- 
lectual scale, and secure for them a proper 
and fitting recognition of their eminent ser- 
vices to the community. In short, we pur 
pose to make this grand organization of ours 
the Alma Mater of the steam engineers of 
America. 

To accomplish this desirable result, and to 
wford better protection to life and property 
in connection with steam engineering, it is 
indispensably ‘necessary that our association 
should devote its entire energy to the educa- 
tion of steam engineers and to securing the 
license 
lo hasten 
the accomplishment of this laudable purpose, 


passage of stringent and effective 


laws in every State in the Union. 


the united efforts of this great convention 
must be exerted in devising plans for carry- 
the 
speediest possible manner, 


ing on the work in most effective and 
It is not necessary that any radical change 
Our 


coustitution, with two or three minor excep 


should be made in our organic law. 


tions, is all that is necessary for the accom- 
plishment of every purpose for which we are 
united, What our 
than anything else is the 


constitution needs more 
longest possible 


What 


few changes are needed should be made be- 


period of undisturbed and quiet rest. 


fore the adjournment of this convention; and 
let us not return to our homes until we have 
obliterated from our organic law the pro- 
vision that would exclude from membership 
Watt, 
Roach and 


in our association such men = as 


Stephenson, Fulton, Fairbairn, 


Corliss 


in the ladder of engineering fame, and who 
have had their names indelibly written upon 


the brightest pages of steam engineering 
history. 

The next thing to be done is to provide 
laws prohibiting subordinate associations 


from engaging in any business or enterprise 
whatsoever, except carrying on the work for 
which this association 
education of steam engineers, and securing 
the enactment of laws for the licensing of 
steam Each local 
should be required to give this important 
matter its undivided time and attention. 

In order to accomplish this great work in 
the best and speediest, as well as the most 
efficient manner, this convention should estab- 
lish a uniform rule of action for the guidance 
of local associations, the want of which has 
hindered very greatly the work of securing 
the much needed legislation in many of the 
States of the Union. In some parts of the 
country efforts are being made to secure the 
enactment of steam boiler inspection laws, 


was organized—the 


engineers. association 


while in many places the demand is made for 
engineers’ license laws, pure and 
The latter, in my judgment, is most likely to 
be secured. It is the least objectionable to 
those who would otherwise oppose our efforts 
or attempt to thwart our aims. Therefore, if 
this convention will declare in favor of the 
enactment of license laws, without the steam 
boiler inspection feature, it will do much 
toward removing a most formidable opposi- 
tion and turn it into one of co-operation and 
hearty support. You, therefore, have it in 
your power to hasten or delay the day when 
every steam engine from the Atlantic to the 
Pacific, and from the lakes to the gulf, will 
be in charge of a competent and _ reliable 
engineer. 

I feel confident, however, that you will 
improve the golden opportunity presented to 
you, and declare, in language most emphatic 
and unmistakable, in favor of laws for the 
examination and licensing of none but com- 
petent, safe and reliable steam engineers, and 
you will have taken a long stride in the work 
of preventing the destruction of life and 
property by steam boiler accidents; and God 


, 


simple. 


speed the day when this useless sacrifice of 
human life will cease. 

This convention should also, in order to fa- 
cilitate the work before us, outline the neces- 
sary provisions of an efficient license law as a 
guide for local associations, and to secure a 
uniformity of action throughout the country. 
Until that is done the work of securing the 
enactment of laws on the subject will neces- 
sarily be slow and tedious; but lay down a 
line of action, and every local association 
under the jurisdiction of this convention will 
stand loyally and unflinchingly by it. 

While you are deliberating upon the all- 
important subject of license laws, you must 
not lose sight of the equally important sub- 
ject of educating our members in the science 
of steam engineering, and preparing them 
for successful examination by the inspection 
No 


association must be permitted for one mo 


officers to be provided by law. local 
ment to treat this great question in a careless 
or indifferent manner, or to lag in pushing 
the work of education and teaching our mem- 
bers how to manage steam boilers without 
hazard to human life. 

well-known fact that 
harmless agent in the hands of a competent 


It is a steam is a 
engineer, and a most dangerous element in 
the hands of an ignorant or reckless person. 
For that reason the work of education should 
be pushed vigorously, and every member of 
our entire organization should be required 
to exert his best endeavors in making our 
this 
great national academy and training school 


local associations worthy branches of 


for steam engineers; for such our organiza- 
tion must ever remain, or fall into speedy 
decay and crumble into dust. 

During the year efforts 
were made to divert our association from its 
original purpose, and make it purely a trades’ 
organization; but Lam proud to say that in 


past numerous 


not a single instance have any such efforts 
met with any success whatever. In several 
instances a number of our local associations 


formed alliances with other associations con 











their great services to the public entitle them, 


in the practice of medi 


any 


one to engage 


men who reached the topmost rung 





trary to the spirit of our constitution; but 














areas 
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the moment their attention was called to the 
illegality of their act they retraced their 
steps and returned loyally to the work as- 
sizned them by the National Association. 
While it is essential to the accomplishment 
of the objects of our organization that sub- 
ordinate associations should be held strictly 
to the line of duty prescribed by our consti- 
tution, there should be no restrictions placed 
upon iodividual members in 
themselves with such other organizations as 
they may see fit and proper, provided such 
organizations are not antagonistic or inimical 
to ours or its principles, or in which they 
are not required to take an obligation that 
will interfere with the obligations of our 
Further than that this convention 
cannot, or at least should not, go. No legis- 
lation must be attempted that will, in the 
least particular, interfere with the greatest 
liberty of our members compatible with the 
3ut any and all at- 
tempts to divert our association from its orig- 


order. 


good of our association. 


inal purpose, or in any way impair its useful- 
ness, must be met bravely, fearlessly and 
boldly by this convention. We now enjoy 
the contidence, respect and friendship of the 
the commu- 
yours, or of 


steam users of America and of 
nity everywhere; and no act of 
any member of any of our local associations, 
must be permitted to disturb that relation- 
ship or mar the friendship that exists between 
us. 

I deem it unnecessary at this time to advise 
you as to the details of the work to be per- 
formed by this large body of representative 
men. However, during the course of your 
deliberations I will be pleased to 
give such advice and make such 
be deemed 
necessary and proper. But as this 
body is composed of the leading 
thinking minds of our association, 
you will need little, if any, advice 
from any one. I will therefore 
content myself, merely as a basis 


suggestions as may 


of the great work before you, to 
impress upon your minds the vital 
importance of keeping constantly 
in view the objects for which we 
are organized—education and en- 
gineers’ license ; for it is by and 


connecting | 


A 





through them, and through them 
alone, that we can ever hope for 
a triumph of the cardinal principle 
of our order: THE PREVENTION 
OF THE DESTRUCTION OF LIFE AND 
PROPERTY IN THE EMPLOYMENT 
OF STEAM AS AN AGENCY IN THE 
GENERATION AND TRANSMISSION 
OF POWER. 

Yours is, therefore, a sacred mis- 
sion, and one that should be characterized by 
the most friendly and brotherly feeling in all 
your deliberations. Let no personal bickering 
for asingle instant mar the peace and harmony 
of this great convention, but let your every 
act be so directed that when you return to 
your constituents each and every delegate 
will be met with a ‘‘ well done, thou good 
Remember that 
auspicious and momentous occasion may be 


and faithful servant.” this 
the turning point in the history of our asso 
ciation. So act well your several parts, that 
un anxious and hopeful constituency may 
not be disappointed. Great good is expected 
In fact, deeds 
are expected at your hands greater by far 


as the result of your labors. 


than any ever performed by any similar con- 
It was 
expected months ago that this would be the 


vention ever held on American soil. 


most important convention to the cause of 


steam engineering ever held on earth, It 
Was expected also that the delegates that 
would compose this convention would be 


fully equal to the great emergency which 
how presents itself. In all of which Iam con- 
fident that the most sanguine expectations 
will be fully realized. Therefore, let each 
and every delegate upon this floor confine 
himself strictly to the legitimate business for 
which this convention is held, and all work 
in harmony and unison for the attainment of 
the grand objects we are aiming at. 

There can be no loftier aim than that of 
saving or protecting human life, nor one that 
should commend itself more strongly to the 


But no matter how lofty our aims may be, 
no matter how noble or just our cause, suc- 
cess will never crown our efforts until public 
opinion has been molded in our favor. 
is particularly true here in the United States 
of America. It is therefore of the most vital 
importance that this question should also re- 
ceive very careful consideration at your 
hands. 

The vital importance of this question to 
the success of our order has been fully recog: 
nized by the mechanical and engineering 
press, especially that portion of it which has 
so nobly, courageously and loyally cham- 
pioned the great cause you represent, ever 
since the formation of our association, And 
all this, to our shame be it said, has been 
done without aid or encouragement from the 
National Association. I therefore improve 
this opportunity, asa recognition of the valua- 
ble services in the great cause in which our 
noble ship has been launched, rendered by the 
mechanical and engineering press of America, 
tender that press our most sincere and humble 
apology, with the promise that never again 
will our association commit that unpardon- 
able and greatest of all sins—ingratitude. 


Fully aware of the fact that ingratitude is in- | 


herent in human nature, there should be at 


least one exception to the general rule, if | 
within the power of this association to make | 


it. We owe it to ourselves, our children and 


posterity; we owe it to our n.anhood and our | 
reputation as steam engineers engaged in a/| 
sacred and holy cause, that we should recog- | 


nize in the most fitting and proper manner, 
and show our appreciation of the great ser- 


= — 


iN 


L 


This | 


| Then let us look to the future, using the past 
lonly as a guide for our actions, and the suc- 
| cess of our organization will be assured. 

In conclusion, let us thank Almighty God 
| for the advancement, progress and unpre- 
cedented growth of our association during 
the past year; let us thank Him for the mani- 
| fold blessings received at His hands, and for 
|the prosperous condition of our order 
‘throughout the country; and especially let 
us be thankful to Him for this great conven 
|tion of representative steam engineers of 
| America. That He may continue to shower 
| His blessings upon our order and its mem- 
| bers, and upon all who are near and dear to 
|them, should be the earnest prayer of this 
| body. May He also so direct your every act 
that only great good will follow the adjourn- 
of this great 
steam engineers. 


| 
| 
| 
| 


| ment 


| 


national legislature of 
May He guard you against 
fall danger and accompany you in safety to 





your respective homes, to meet the dear ones 
anxiously awaiting your return, 

Before closing I feel it a duty incumbent 
“upon me to return my most and 
| heartfelt thanks to the members of our asso- 
| ciation everywhere for the uniform courteous 

and kind treatment, at all 
jall circumstances, 


sincere 


times and under 
received at their hands. 
And to my colleagues in office I tender my 
most grateful acknowledgments for their 
| kindness toward me, and for the valuable 
and efficient services rendered our association 
and And I desire especially to 
thank our members for the great confidence 


its Cause. 


|repos d in me and for the prompt ob: dience 
| of all my official orders, and I most earnestly 


ma 





DouBLE BLOCK SHINGLE MACHINE. 


vices rendered our cause by the mechanical 
and engineering press. When we have done 
that we will be in a position to ask and in a 
position to receive a continuation of the valua- 
ble services heretofore rendered. 

In order, then, to render those 
even more effective in the future than they 
were in the past, this convention should pro- 
vide for a thorough organization of the steam 
of America. Every 
worthy of the name of engineer, in all the 
over which fair Columbia’s 


services 
engineers engineer 


broad domain 


starry banner waves, should be brought into , 
our fold and enlisted as a soldier in the great | 


cause you represent, 
We now have a most formidable organiza- 


. : . : | 
tion, extending its branches to every city of 


importance in the United States. Yet, not- 
withstanding all that, there are thousands 
and tens of thousands of intelligent and most 
worthy engineers who are not enrolled as 
the National Association. The 
seed is ripe, the time is propitious for garner 
ing a most bountiful harvest; let not, then, 
this golden opportunity pass without im- 
proving it. If this convention will seize the 
opportunity and take advantage of it, the 
membership of our association can be more 
than doubled ere the dawn of another year. 

As to the details of the work before you, 
that isa matter which I will leave entirely 
with you to arrange as you, in your own 
good judgment, may deem most proper and 
expedient, feeling confident that when the 
work of this great convention is done it will 


members of 


and sincerely trust that no act of mine will 
ever mar the friendly that exist 
toward me nor betray the confidence reposed 
in me. 


relations 


And now, gentlemen of the convention, I 
lay down the scepter of executive authority, 
and return your care that 
which one year ago was placed in my keep 


to great trust 
ing at the hands of your predecessors. 
—— me 


Double Block Shingle Machine. 


On this page we give an illustration of a 
machine for making shingles, which is called 
|a ‘‘double block” machine, for the reason 
that a shingle bolt or block may be placed in 
each of the carriages, one of which can be 
seen at each side of the machine in the cut, 
and thus shingles are sawn from two blocks 
| simultaneously, 100,000 to 150,000 shingles 
per day being 
| and reducing 


a fair output for one sawyer, 
the of 
| claimed, far below what is possible by any 
| other machine except a rotary. 

The machine is so arranged as to be com 
pletely under the control of the man ope- 
rating it, either carriage being stopped in- 
stantly by the simple motion of a lever, even 
| when making 120 clips per minute, thus en 
}abling him to pick out what are technically 
| known as “ spalts,” and place blocks in the 
| carriage while it is standing still. 
| The tilt-table is also arranged to be ad- 
| justed in such a way that any part of the 
|shingles can be altered as to their thickness 


cost shingles, it is 





| 


endorsement and support of the community. | reflect honor and credit upon every delegate, | while the machine is kept in motion, and 





when one part of the shingle is thus changed 
no other part is affected by the adjustment, 
which is made by a screw applied to that 
particular part. 

The general design of the machine is such 
as experience has shown to be adapted to the 
work such machines have to do, the saw- 
arbor boxes, for instance, being so arranged 
as to be adjusted for lost motion by turning 
one screw only, and 


they can readily be 


ranged in any direction by shifting two 
SCTeWs, 
The manufacturers of the machine are 


Perkins & Co., Grand Rapids, Mich. 
inte le = 


at Hewes & Phillips. 





Work 


Business at the’ Hewes & Phillips Iron 
Works, at Newark, N. J., is lively, the rush 
being mainly in their Corliss steam engines 
Although 
this company has brought out a quite com- 


and on refrigerating machinery. 


plete line of machine tools, their other lines 
of business have assumed such proportions 
that the of has 
abandoned. A good many of these tools are 
in use in the shops. 
with a 


manufacture tools been 
One of them, a planer, 
peculiar strap friction mechanism, 
that appears to be very effective and satisfac- 
tory in its operation, has been in continuous 
use for several years, with, we are informed, 
nothing having to the 
mechanism in the way of repairs, and it ap- 


been done friction 


pears to be in all respects as good as new 
There are some peculiar features of this tool, 
as well as others of the company’s make, 


that scem to be worth putting to more gen- 
eral use. 

The steam engine work of the 
company is running largely to com- 
pounds; one large triple expansion 
engine is under construction, 
There are, however, quite a num 
ber of simple cylinder engines in 
smaller sizes being built. 

As is the case with a good many 
builders of high ¢rade steam en- 
gines, the Hewes & Phillips shops 
were run, until lately, with an 
engine that had come up from a 
past generation—a_ verification of 
the old adage of the unshod con- 
dition of the shoemaker’s wife 
and the blacksmith’s horse. —Re- 
cently a new engine-room has been 


built, and a highly-finished  tan- 


dem compound engine put in 
place. This engine has the com- 
pany’s improved dash-pots, and 
their arrangement for changing, 


when running, the relative point 
of cut-off between the cylinders, 
thereby varying this at will to suit varying de- 
mands for power, and hence similarly varying 
the pressure inthe receiver. Both engine and 
We 


are informed that the saving in coal by the 


engine-room are models in their way. 


use of the new engine is from seven to eight 
A cheap quality of coal is 
used; with high-priced coal the saving would 


dollars per day. 


be even greater. 

We noticed that in the new patterns for 
made much 
flatter than is customary in the Corliss type 


engine-beds the Vs are being 
of engine, thereby, it would seem probable, 
the friction. The 
engines—and, in fact, all the castings—are 
Nothing 
fincr in the way of such castings can be 
A good deal of 
is given to making the parts of engines inter- 


reducing beds for these 


fine examples of the molder’s art. 


found anywhere. attention 
changeable by the use of limit gauges, 

The company makes pulley fly-wheels up 
to 28 feet in diameter—possibly larger. One 
under way was of that diameter, with a nine- 
A good deal of pains is taken in 
putting these wheels together, so as to keep 


foot face. 


them in balance; they are turned in a pit 
lathe of very simple and convenient arrange- 
ment for the purpose, built at the works, 
Overwork is being done in some of the de- 
partments, and it is probable the works will 
be extended before long. The boiler depart- 
ment is overcrowded, and in the foundry it 
some and considerable 
to clear. This 
largely owing to the fact that a good deal of 


requires planning 


overtime keep things is 


outside work is done in this department, 
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LETTERS 


FROM PRACTICAL MEN. 


Shaft Governors, 


Editor American Machinist: 

By reading Mr. Armstrong’s remarks in 
your issue of August 21, it occurs to me that 
in my article of July 31, one of my state 
ments concerning shaft governors might be 
misunderstood, and I sha!l try to make my 
meaning plainer without using too many 
words. But before I do so I wish to say 


something about the resistance of a dash-pot. 
Mr. Armstrong to that the 


sistance the same ratio as 


re 
the 


seems think 


increases in 
velocity of the piston, but he gives no good 
reason for such belief, unless his opinion is 
based on experiments, for this is, of course, 
the best foundation of any opinion, I have 


no recent experiments from which [ can 
judge of the resistance of a dash-pot in’ rela 
tion to the velocity of its piston. But why 
should it not increase nearly as the square of 
the velocity? All hydraulic formulas tell us 
that the velocity of outflow is nearly as the 
square root of the dynamic head or pressure, 
and these formulas are based on carefully 
conducted experiments, and are very valuable 
Why would those 


formulas not apply to a dash-pot? 


to the hydraulic engineer. 


Now about my statement, that the smaller 
the 
mass or weight of the ball and other moving 
This 


statement is absolutely correct when applied 


centrifugal foree, in proportion to the 


parts, the less stability we shall have. 


to governors where the ball moves radially, 
but where the ball does not move radially it 
would be correct to * effective 


more put 


centrifugal” force for *‘ centrifugal force.” 
“When the ball does not move radially, we 
force into two 
the of 
movement of the ball, and another perpen 
This last 
nent force has no dynamic effect, and may 
be 


the only one that need be considered here, 


can resolve the centrifugal 


component forces, one in direction 


dicular to this direction. compo 


ignored. The other component force is 
and this one is necessarily smaller ‘than the 
With the 
ball moving radially there would be no com 
the 
centrifugal force acting in the direction of 
that ¢: 
have more effective centrifugal force than in 
One of the effects of the ball 
be the 


same as if we, ina governor where the ball 


actual or whole centrifugal force 


ponent ferces; we should have whole 


motion. Therefore, in ise we should 
the other case, 


not moving radially will therefore 
moves radially, had reduced the centrifugal 


force, absolutely or relatively, by locating 
the ball nearer the shaft, or by introducing 
opposing centrifugal forces, or by diminish 
ing the rotative speed, or by using the force 
of gravity as a counterbalance to centrifugal 
force instead of springs. The effect would in 
each and every case be to make the action of 
the for the the 


effective centrifugal force is in proportion to 


governor slower, smaller 
the mass of the ball and other parts put in 
motion by it, the slower will the movements 
And 
tively speaking, if we increased the travel of 
the ball. 
bility, which I shall try 


be. this would also be the case, rela- 


But slower motion means less sta. 


to show without 


taking too much and without 
mathematics. 
that the theory of steam engine governors is 
difficult 


that a demonstration altogether satisfactory, 


up space, 


Sut L wish it to be understood 
one of the most in mechanics, and 
or easily understood without mental efforts, 
I shall take 


up the question of tardiness separately here 


must not be expected here. not 


because it is of no practical Consequence in a 


high speed engine with ample tly-wheel, 
which also seems to agree with Mr. Arm 
strong’s experience—and because it) would 
make my article too long. 

After the governor ball once has been 


moved out from its position of equilibrium, 
it 
before it Comes to rest, and it 


will go through a series of oscillations 


is the nature 


and extent of such oscillations that must be 
analy zed to arrive at a full, correct and gene 
stabil 


The primary 


ral understanding of the conditions ot 
ity in asteam engine governor, 
cause of such movements is a variation in the 
ol 
immediate 


load or steam pressure, but. the 


the slight 


amount 


is Variation in 


cause 
speed following a variation in load or steam 


pressure. But it is not necessary to consider 


AMERICAN 


the first movement of the ball immediately 
We 


should arrive at exactly the same result, but 


after an increase or diminution of load, 


the analysis would be intricate and unsatis- 
factory. I shall use diagrams to represent 
the various forces, under the action of which 
the governor ball is moving, when it for any 


reason whatever is out of equilibrium. 
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In Fig. 1 let « represent the ball in its ex 
treme inner position, the engine taking full 


steam, and let the entire movement of the 
ball be ‘from ato. When the ball is at 4 
no more steam will be admitted than just 


enough to overcome friction and back press- 
Now, let half the 
then the proper position of the ball is at ¢, 
it will 


ure, load be thrown on, 
but it will not stop immediately there ; 
keep oscillating for some time equally to 
both sides of 0, and the condition of stability 
is such that these oscillations will be of a 
continuously decreasing amplitude, which, 
generally speaking, will be the case if two of 
the oscillations are of this nature. This may 


be graphically represented by the zig-zag 


o 
as b 
vo 
Fig. 2. 
line, Fig. 2, showing oscillations extending 


equally to both sides of a central position ¢ 0, 
and diminishing in geometrical progression. 

For the sake of simplicity of demonstra- 
tion, let us suppose the flow of steam to be 
continuously under control of the governor, 
it 
from o toward 
be 
more steam than needed, and its speed will 
the 


as ina throttling engine, then is evident 


that while the ball is moving 
a and back to 0, the engine will taking 


and while 
yall talen 1 


consequently be accelerated, 


ball moves from o towards / it eSS 
steam than needed, and the speed of. the en 
gine consequently retarded. The speed of 
the engine will thus be alternately increasing 
and decreasing, reaching maximum and mini 
mum when the ball is at ¢@ moving towards / 
or @ respectively, and mean speed will conse 
quently occur when the ball is at any of the 
extreme positions aor h, 


It 


forces 


the 
There 


are two forees of different origin, and having 


will now be necessary to consider 


which produce — oscillations, 
Suppose we had to do 
the ball 


would be in balance at any position, as long 


very different effects, 
With an isochronous governor ; then 
as the rotative speed did not change, but by a 
changing of the speed of the engine, part of 
the left 
anced, and this unbalanced force would cause 
the ball to I will call this 3 
it is represt nted by the curved line a ¢ b, Fig. 


centrifugal force would be unbal- 


move force 
1; that is, the magnitude of the force 1s rep 
resented by ordinates to this line, just as the 
ordinates in an indicator diagram represent 
the When the ball 


we have mean speed, and, therefore, at that 


steam pressure, is ata 
ato we have maxi 
the 
have again 
The force 


non-isoch 


IS Wie 


point the force y, 
speed, sand, therefore, 
Ot #, > at 3b 


mean speed, and y, becomes x77, 


mum rotative 


vreatest value we 


y, Will, of course, also exist in a 
ronous governor, but there we 
force to deal with, for the ball will not be in 
balance in every position, with the rotative 
It be in 


speed remaining unchanged, will 


balance in 
moved out from this position will be carried 


the 
the ball finally will come to rest. 


distance from original position, 





I will call vy). It is graphically represented 





MACHINIST 


by the the slanting line d h, that is, the vertical 
ordinates to this line, measured positive up- 
ward and negative downward from the hori- 
zontal ab, represent the force y,, varying in 
magnitude and direction as the ball moves 
It is positive to the left, and 
negative to the right of 0, its direction is 
where the ball 
Thus the force y, 


from a to 3. 


therefore always towards 0, 
finally will come to rest. 
is uvbalanced centrifugal force due to a 
variation in speed, and the force y, is unbal- 
anced centrifugal force due to a variation in 
the distance of the ball from the center of 
rotation. 


Suppose y, was the only force acting on 


the ball, then we should have oscillations 
very much like those of an ordinary pendu- 
lum. If there was no resistance or friction, 


the ball would keep oscillating between a and 
h 
to the direction would be in 
the of and the ball 
would reach its maximum speed at 0, while 


forever ; for while the ball moved from a 
of 


movement, 


0, force 


direction 


from 0 to ’ the force would be in the opposite 
direction, and as the actual energy, stored 
in the ball, can be measured by the areas of 
the triangles a do ard o bh, it is evident that 
this would all have been converted into poten- 
But 
if we only had the smallest amount of fric- 


tial energy when the ball reached 0. 


tion such oscillations would be continuously 
But 
now we have also the force y, to deal with. 


decreasing in arithmetical progression. 


This force is acting upon the ball in one direc- 
tion all the time, while it moves from a to 4, 
and if we had no resistance this force would 
therefore cause the ball to move with con- 
tinually increasing velocity, and instead of 
stopping at 4, it would at this point attain its 
The amount of energy 
acquired by the ball under the action of the 
force y, is represented by the area aed; all 


greatest’ velocity. 


this energy must necessarily be destroyed or 
converted into another form before the ball 
reaches /, if the oscillations shall be stable. 
The only known or conceivable form of. re- 
sistance available for this purpose is friction, 
and the peculiar resistance discovered by Mr. 
Armstrong. 

Considering ordinary mechanical friction, 
it will appear that only a limited amount of 
this can be effective in 


the manner stated. 


For the ball cannot commence to move. be- 
creater than 


the resistance ; if, therefore, the friction is 


fore the accelerating force is 
greater than the force y, at a, then the ball 
will simply stay there till the force y, has in- 
creased sufliciently to overcome the excess of 
friction. This initial increase of the force y, 
will simply balance an equal amount of fric 
tion, and have no effect on the stability of 
the governor, and we may therefore ignore it 
here. The friction which remains is repre- 
sented by the straight line de, Fig. 1, and the 
amount of energy it consumes by the rect- 
angle a de, this then is, generally speaking, 
of mechanical friction 
that can have any effect on the stability of 


the greatest amount 
the governor; it is equal to the greatest or 
initial value of the force y,, and is therefore 
different for oscillations of different ampli 
tude, and when these become. sufticiently 
of 


amount 


have 
the may 
Now, we may generally assume the area aed 


small we shall an 


whole 


CXCESS friction, 


however small be. 
also to decrease in proportion to the am pli- 
tude, and so there will be. stability, if area 
adeb that 
when all the energy due to the force y, will 


is greater than area ach, 


is, 
be consumed by friction. Suppose now that, 
of 
the ball became slower, centrifugal force re 


for any reason Whatever, the movement 


maining the same. Then the period of time 
during which the fly-wheel is accelerated by 
an excess of steam 
the 


pressure would become 


longer, increase in rotative speed be 





have another | 


a certain position only, and if 


back by a force which increases directly as the | 
where 
This force 


greater, and the force y, increased in the 
| Same proportion, as shown by the dotted line 
ach, Fig. 1 


be less stability. 


; and the result would of course 
If we should the 
weight of the ball, then the centrifugal force 
would be increased in the same proporiion, 


Increase 


and if, we ignore other parts moving with the 
j ball, then the velocity of movement of the 
ball would be unchanged, The force y, would 
be greater, but Yo 
rreater, exactly in the same proportion, and 


the force would also be 
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before, provided we have an excess of fric 
tion. If, however, we by any means what- 
ever should increase the centrifugal force 
without increasing the weight of the ball, 
then the force y, would be greater on account 
of the increased centrifugal force. But the 
fluctuation in rotative speed would also be 
smaller on account of the quicker action of 
the governor, which again would have the 
effect of reducing the force y,, and the result 
would be a comparatively smaller increase of 
this force. 
degree of 


The force y, would, for the same 
isochronism, simply increase in 
proportion to the greater centrifugal force, 
without being affected by the quicker motion 
of the ball, 
means more 


which, as before explained, 
effective frictional resistance ; 
or in other other words, the area of friction 
a de 6 will increase directly as centrifugal 
force, while the increase in unbalanced cen- 
trigugal force y,, represented by the area 
ac 6 in this will be considerably 
smaller, and the result will of course be more 
stability. 
tion f combined give the resultant force rep- 


case, 


The three forces yo, y, and fric- 





b 
Fig. Be 


c 


resented by the curved line shown in Fig. 
, Where the areas and the 
horizontal «@ } should be equal, if correctly 
drawn. 

Having now shown that an increase in cen- 


3 above below 


trifugal force in proportion to the mass of 
the ball, and other parts moving or oscillating 
with it, will increase the stability of the gov- 
ernor, it will of course not be necessary for 
me to show that less centrifugal or effective 
centrifugal force will give less stability under 
same conditions. But it remains to be shown 
that an increase or a reduction of centrifugal 
ball and 
so affect 
the stability of the governor, as to of 
this can only 
be done by actually working out a few ex- 


force, relatively to the mass of the 
other parts oscillating with it, will 
be 


some practical consequence ; 


amples, selecting engines and governors of 
ordinary dimensions. The two forces y, and 
Y found 
pressed as functions of the distance of the 
ball from its central position 0, and of the 
time ; and the acceleration of the ball 
unit of force must be ascertained. A linear 
differential equation of the third order with 


must be by calculation, and ex- 


for 


constant co-efficieuts can then be formed, 
which being solved makes it possible to de- 
termine the point where the ball will stop at 
the end of one oscillation ; but the degree of 
stability can also be approximately deter- 
mined without solving the differential equa- 
I shall not go further into the details 


of this part of the problem, but simply make 


tion. 


the statement that I have found by actual 
calculation the difference in- stability under 
the different conditions here mentioned quite 
considerable, and certainly deserving the at- 
It should 
also be remembered that an increase in size 


tention of steam engine designers. 


or weight of the fly-wheel means a diminu- 
tion of the force y,, and consequently more 
stability to the governor. The main function 
of the fly-wheel in the modern engine being 
in fact to support or help the governor, and 
not to reduce the extent of the small periodi- 
cal variations of the crank motion, as gener- 
ally taught. 

I hope soon to be able to answer one or 


two other points in Mr. Armstrong’s criti- 


cism. J. BEGTRUP. 
A Disclaimer, 
Editor American Machinist : 


B. Crank, in your issue of August 28, ac- 
cuses me of ‘‘ casting a reflection (whatever 
that may be) upon the character of Capt 
I never intended anything of the 
I merely stated a fact which B, Crank 
the New York 


Ericsson,” 
sort, 
may verify by searching 
papers of about 1856. 

As to B. Crank’s statement in effect, ‘‘ Be 
cause the failed pay that 


government to 





| 
| 
| 


| the result as to stability would be the same as 





which was justly due him mechanics should 
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appreciate his high qualities,” I would say 
that I cannot understand how the fact that a 
man has a claim against the government 
ean affect to his 
character. 

I doubt if the 
run owed Ericsson anything. 
several years tilled with 
work, and his backer, C. H. Delamater, was 
the most acute man that the world ever saw 
in the machine business, and furthermore, of 


any one’s judgment as 


in the long 
His office for 
government 


government 


was 


late years there has been no trouble in get 
ting appropriations made for in 
Washington, provided the claims are big 
WiILuiAM H. HARRISON. 


claims 


enough. 
Braintree, Mass. 


Worm Gearing. 
Editor American Machinist : 

In Geo. B. Grant’s article, Aug. 21, 1890, 
he does an excellent thing in advocating a 
diametral unit for worm gear. However, he 
Says: 

“One great objection to the use of the 
circular pitch system for spur gears does 
not apply to worm gears, that the center dis- 
tance between the shafts will always be an 
inconvenient fraction, unless the pitch is as 
inconvenient. The 
any diameter, and can, therefore, be made to 
suit the pitch diameter of the gear, and at 
the same time the center distance.” 


worm can be made of 


Mr. Grant’s statement is correct, but I see 
grave objections to his method of acquiring 
The gear to match the 
worm is generally produced in cut gears by 
the aid of a hob, which is usually an ex- 


his center distances. 


pensive tool, and quite desirable to be used 
on all diameters of gears of a given pitch, 
except where other reasons than center dis- 
tance Mr. Grant’s 
method would require a special hob for every 
A 
change of one tooth to or from the gear will 


accommodation occur. 


variation in number of teeth in the gear. 


carry with it the characteristics of circumfer- 
ential measurement, and will demand a special 
accommodation therefor in the diameter of 
the worm and its hob. 

I highly appreciate any efforts toward the 
end in question, and I think that it would be 
well, if, 
intreducing into their train of screw-cutting 


in designing lathes, the matter of 
gears a pair of translating gears, related 7 
to 
gearing. 


I would be pleased if some of your writers 


22, and adopt the diametral unit for worm 


would throw light on the subject of sp/ra/ 
gears, with standard diametral 
and bring about a simplification of their cen 


cut cutters, 
ter distances, 

In Browne & Sharpe's treatise on gearing, 
Figs. 21, 22 and 23, is shown the results of a 
worm hob let into a gear blank at respect 
ively different depths, as regards the true 
pitch diameter. These illustrations show the 
gear sectioned at the mid-plane of wheel, and 
show the addendum of teeth as in contact at 
the various depths which they may be en- 
gaged. This also shows that the worm hob 
will produce in the gear a contour to the 
tooth’s addendum, which gives point contact 
for every plane within the working face of 
the 
is in /énes along the face of the working sur 


the gear, which also means that contact 
faces of the tooth, and net point contact, as 
Mr. Grant seems to think. (See his eleventh 
paper. ) 

Mr. the 
allowability and advisability of increased ad 


Grant also draws attention to 


dendum to worm gear’s teeth. 
In my practice I take advantage of this al 
lowable variation to correct the evils of center 


distances consequent upon circumferential 
measurements of the teeth of gear. And 
while this variable amount is of no great 


magnitude, it nevertheless is quite enough 
to bring the center distances within the com 
familiar the 
H. ©. HeECKERDORN. 


mon units of measurement to 


ordinary mechanic. 


That Cupola Explosion, 
Editor American Machinist ; 

The correspondents of the AMERICAN MA 
CHINIST concurring in the statement that the 
explosion of pistons they have witnessed was 
caused by confined air expanded by heat, re 
minds me of a case which happened (in the 
coppersmith department of the establishment 


where I was engaged) more years ago than | 
wish to remember. 

The copper float-ball 
water gauge had been indented, and its two 


of a steam. boiler 


hemispheres had to be separated so as to 


hammer out the dents. As usual, in order to 
unbraze the joint, the ball was heated to 
melt the 


would explode in separating, 


spelter; occasionally these balls 


and the men 
would say the air inside did it, but I had no 
that 


severe sometimes than at others, and that the 


ticed the explosion was much more 
amount of mechanical effect was to me much 
greater than the air-inside theory would jus 
tify, so I reques‘ed to be called when the 
put the When 


notified, I stationed myself in line with the 


next ball would be on fire. 
equator of the ball (or copper sphere) until it 
became red-hot, and as the workmen dodged 
under the forge there was a deafening sound, 
and I observed a small puff of steam; then 
looking around, near a brick wall lay one of 
the not very hemispherical looking pieces of 
the ball, showing very distinctly that, in 
coming in contact with the brick wall, it got 
the other half 
lay several feet from the forge, none the 


the worst of the encounter ; 
worse for its flying excursion; I was then 
convinced that moisture (or water) in the ball 
was converted into the tension of 
became greater as the ball became 
weaker, and the latter exploded at the criti 
cal moment. 


steam, 
which 


This was what | expected, as 
it was plain to me that it was more rational 
than to suppose the enclosed air was the cause. 
When the ball was originally brazed it was 
heated to the point of fusion of the spelter, 
consequently the air contained within must 
have been preciously sinall, and certainly of 
very litule Ah! 
there must have been a leak for the air to get 
in. 


explosive value. oh, yes, 
Yes, but this same leak would, no doubt, 
let high-pressure steam, to which it was ex 
posed in the boiler, enter in also, Likewise 
a piston might get loaded in the same man 
ner and do great 
recorded by your correspondents. 


damage, as in the cases 
It is cer 
tainly easy to conceive that a piston might 
be porous, or that pin-holes exist around the 
plugs, and thus, the steam of high tension 
would pass through until enough got in to bal 
ance the pressure in the cylinder, and thus 
remain imprisoned, until some unfortunate 
cupola tender, perhaps innocent of physical 
laws, liberates the hidden force by dumping 
It ought to be made 
arule that no sealed hollow body whatever 


the piston in the cupola. 


should be exposed to a high heat, without 
first being drilled or smashed to pieces. 

It may not be out of place here to recall 
the oft-tried of hot 
metal, as melted lead, into a wet cavity, the 


experiment pouring 
result usually remaining indelibly impressed 
in the experimenter’s memory, even though 
his eyes have escaped injury. 
New Orleans, La. A. 


Kk. Duras. 


That Indicator Pipe—Leakage 
through Brickwork, 


of Air 
KHditor American Machinist : 

Bb. Crank shows up some of my deplorable 
arithmetic, which was the result of a hasty 


mental calculation, and the .’( got mixed 


The precise amount of loss is of litle con 
it Was the fact tbat there 


unnecessary loss that 1 was trying to bring 


sequence; Was au 
out. . 
Now, according to my critic’s method, if 
the pressure is expanded to the atmosphere, 
the loss would only be from condensation, 
and the friction of Compression in the pipe. 
the 
larger the cubical clearance space to be nlled, 


This latter cau hardly be work, since 


the less will be the pressure opposing the ad 
vancing piston, consequently the larger the 
would the 
counter pressure, and the pipe would become 
Then, if we could eliminate 
the factor of condensation, we might, ac 


less be 


pipe or clearance, the 
an advantage. 


cording to this method, see an engine with a 
cylinder double the length of the stroke, 
and yet working as economically as one 
with the least possible clearance. If there 
was no condensation at all, and the 
was expanded as represented, this unnecessary 


steam 


space would still have to be filled and wasted 
each stroke, and it seems to me that the mea 





sure of this loss isthe exactamountof steam 


that it takes to fill this unnecessary clearance, 
for although it expands precisely as does the 
steam in the cylinder, if this space did not 
exist this steam would remain in the boiler 
Of course the 
expansion of the steam in this pipe does use 


for use at subsequent strokes. 


ful work on the piston, but it is at the ex- 
of the that this 
space is filled. 

Some time since, Mr. Booth spoke of the 
leakage of air through the brickwork of fur 
naces and boiler settings, and, if I correctly 
understood him that 
air entered through the porosity of the bricks. 
No doubt 
authorized circulation of air 


pense boiler unnecessary 


believed considerable 


there is altogether too much 
boiler 


un 
around 
settings, but Lam of the opinion that it all 
comes from poor joints, and cracks, caused 
to 


In order see 


about how porous a brick was, I took an or 


by the expansion of parts. 


oinary red one, not a soft, porous one, nor a 
hard-glazed one, but just an average brick, 
avd, after weighing it, placed it under water 
for 24 hours, and then weighing it again, I 
found that it had absorbed 8.4 per cent. of its 
dry weight, which must be the total porosity, 
for it had certainly had time enough to be 
saturated. It 
seems to me that, if average bricks have 


come thoroughly therefore 
only this porosity under the conditions named 
that the amount of air that can pass through 
them under the slight difference in pressure 
between the outside and the inside of a fur 
nace would be too small to compute or to 
take into account. , 

As to the leakage of air through the cast 
iron parts of condensers, that is a pretty hard 
theory to believe or to disprove, yet if acon 
my should 
vacuum, that would be about the last thing I 


denser under charge lose its 


should look for, and if it was found to be 
the cause, I should fear that a coat of paint 
on the inside would hardly be suflicient to 
save so poor a casting. 


PETER H. BuLLOocK. 


Critical Notes, 
Editor American Machinist : 

D. C. Woodward, in ‘‘ Notes on Machine 
Design,” it bad 
lathe head-stock adjustable, and thinks it 
east solid with 


considers very to have a 
best to have the head-steck 
the bed. 
but if he had struggled as often as I have 


with the aciual problem of boring a straight 


Theoretically this may be ail right, 


hole on a lathe that had no tendency what 
hole, I think 


would welcome any kind of an adjustment 


ever to make a straight he 


that would enable him to get the spindle 


around in line with the carriage ways. Of 
course the reply is, that was because the 
lathe was out of line, either from being 
wrong at first, or having become so from 
wear. No matter if the head-stock was in 
line at first, it will not be long until it is 
worn out of exact alignment, and if the 
head-stock is adjustable it can be kept in 
line without expense for a long time, | 
would go still farther in that direction, and 
have a wedge adjustment under the front 


spindle-box so that the spindle may be kept 
to the height of the tail center. 

The adjustable head-stock can be fastened 
just as securely as needed by’ correctly de 
signing it, and I have worked ona lathe with 
such a head-stock, which was as good as any 
other lathe of that size | have handled. 

‘A Mechanic,” 
hub on the handle of 


describing 
the 
a lathe, calls to mind a small 


a graduated 
of 
which | 


cross-feed sere 
lathe 
run in my cub days, and I did not run it 
long until I ciscovered the cross-feed and 
were 8 threads inch 


tail-stock screws 


pitch, and I soon learned to adjust the cut 


per 


by noting the position of the handle on the 
cross-feed screw, as one-quarter turn of the 
handle the tool 
readily adjust the handle 4 of a turn by the 


moved and I could 


82 
eye, and thus come within 4,” of the required 


diameter before trying with the calipers. 
When using the tail spindle for feeding a 
drill in chucked work, I counted the number 
of revolutions of the handle of the tail-screw, 
and could gauge the depth of a hole just as 
accurately as if measured with a scale 
About twelve years ago I saw a lathe witha 
fi ed 


vraduated hub on the eross crew handle, 


but it did not have the feature 





adjustable 


which makes it much more convenient. I 


agree with ‘‘A Mechanic,” that a solid gauge 
thing to lathe 


work, for you cannot tell how near to size a 


is not a convenient use on 
piece is until the gauge will go on, and you 
have to guess in the how 


for 


filing and polishing down to gauge size, unless 


‘good old way ” 
much to allow for a finishing cut, or 


you have a micrometer to tell how much 
too large the piece is. 

‘A Mechanic ” 
bottom of a hole to an exact depth, but I have 


gives a good way to face the 


also used two other plans, which can be used 
Without a step for the carriage. On many 
lathes the lead screw is 4 threads per inch, 
and in that case the tool can the 
the screw 
turned by hand until the tool comes to the 


required place, when the screw 


be set, and 
nut thrown in the lead screw, and 


should be 
be 
out, and the carriage moved along any num 


stopped. Then the nut should thrown 
ber of quarter inches, then the nut thrown 
in to engage the screw and hold the carriage 
in that position, until the facing is completed. 
I have often used that plan of getting the 
correct distance from face of one collar or 
offset to another on a shaft, and it is conveni- 
ent and accurate, if the lead screw is a true 
pitch. Care must be taken to take up the 
slack of the screw in the put by always 
pressing the carriage in the same direction at 
each position, by the traversing handle. 

The other way is to set the tool and bring 
it to the face of the work with the carriage, 
and then Jay a steel rule or scale on the 
shears of the lathe, so the carriage will pass 
over it, and slide it under one end of the car- 
riage until the required number of inches the 
tool is to go in is shown on the scale just 
with the end of the carriage; then 
move the carriage forward and face off the 
work until the end of the carriage is just 


even 


even with the end of the rule, and the re- 
quired depth will be attained. This is much 
easier, and better than measuring and _ filing 
a nick on the tool, for after a while there 
will be so many nicks on the tool that there 
BELL CRANK. 
© a - 
The San Francisco. 


is not room for apy more. 


It isa fact which has been noted that a 
dweller on our Pacific coast is inclined to 
consider it) part of his saered duty 
to believe and to maintain that whatever 


be 
Pacific coa tis the place for the highest and 
best Whatever of this 
th re will most likely be 


worthy things may done elsewhere, the 


attainments. senti- 
ment there may be 
strengthened by the performance of our new 
est war vessel, the San Francisco, built) by 
th: Works. 


seems will have an official record 


Union Tron The new vessel, it 


safe to say, 
of almost 


twenty knots, a speed which was 


maintained during «a four hours’ run over a 


measured course. Her speed will be a frac 
that of the Philadel- 


phia, her immediate predccessor in point of 


tion of a knot above 
completion, which was designed and built by 
the But 


the 


Whatever of credit there 
high the 


San Francisco, must, we think, be shared by 


Cramps, 
may be in performance of 
the engineering department of the navy, as 
this the 


under the supervision of 


vessel was designed in Bureau of 


Steam Engineering, 


the chief engineer, Lieutenant Melville, so 
that it isa triumph for him as well as for 
the builders 

< ap = - 


This is the Way They Do It. 


The Kansas City & Southeastern Railway, 
West Point, at 
tempted to make a crossing of the Missouri 


in extending its tracks t 


Pacific tracks at) Dodson, a way station. 
The Missouri Pacific tracks had been torn up, 
whena heavy west-bound freight approached, 
The train was flagged, but the engineer said 
he had orders to go ahead, and his train was 
ditched, effectually 


tion of the Kansas & Southern crossing. 


preventing the comple- 


=> — 

The New Haven Railroad, it appears, 
charged fare above the legal rates to the 
races last summer. Now the company is 
being sued by about five hundred passengers 
Who paid the extra fare The penalty is 





fifty dollars in each cause 
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Small Manufacturers. 





Attempts to form great combinations of 
manufacturers of machinery in this country, 
after the style of combinations in other indus- 
tries, are likely to be failures for generations 
to come at least, principally for the reasons 
that the effort is always towards improve- 
ment in design and construction, that the 
ability to make these improvements is so 
widespread, and that anything like a uni- 
versal standard by which to measure excel- 
lence of design and construction of machines, 
cannot be established. In some industries 
capital is able, through immense combina- 
tion, to hold the field against successful com- 
petition, because of its ability to use vast 
sums of money in plants and accessories for 
doing the work of manufacturing, and in 
transacting the business, and, if need be, in 
crushing those of moderate means, who pre- 
sume to interfere. In such instances, how- 
ever, the quality of the product must, gene- 
rally speaking, be easily come at—bounded 
by definite lines, as it were. For example, 
a pound of sugar or gallon of oil of a cer- 
tain easily determined quality, is as good in 
every way as another pound of sugar or 
gallon of oil of the same quality. Standards 
‘an be set up for measuring the quality of 
either of these preducts. But it is not possi- 
ble to set up such standards for measuring 
the products of the machine shop. There 
are no simple tests to which such products 
can be put, and which will satisfy the pur- 
chaser. 

Assume that there is, in the instance of the 
steam engine, for example, a combination of 
all the best manufacturers in the country, 
and that the manufacture of these engines is, 
by the employment of unlimited capital, 
brought to the lowest point in cost. Let this 
be accomplished, and the next month, or the 
next year, a dozen—more or less—better en 
gines, or, what will answer the same purpose, 
epgines thought to be better than those con- 
trolled by the combination, will be made; 
and they will sell, because they are better, 
or are thought to be; sell for the same rea- 
son that one-dollar and two-dollar pocket 
knives will sell, notwithstanding knives can 
be bought for twenty-five cents. 

So long as the room for improvement ex- 
ists to the extent that it doesin nearly all prod- 
ucts of the machine shop, there is little 
prospect of trusts or extensive conbinations 
in the business. Men of moderate capital 
will find opportunities to build good ma- 
chinery, and to put their product before 
the buyer; opportunities to grow up from a 
modest beginning, as most great machinery 
manufacturers have grown up. The de- 
mand for something better is a demand 
that is never satisfied, and when this demand 
is met by the individual, he has a chance 
even against the most powerful combinations, 

It is undoubtedly true that it is not so 
easy to start in a small way in the machine 
business, as it once was. Modern appliances 
for doing work at small expense are costly, 
and the small manufacturer must make shift 
to get along without many of them. But 
realizing the disadvantages under which he 
labors, he makes up for this, in part at least, 
by increased energy, and the greater atten- 
tion his limited field of action enables him 
to give to details, and, if his stock of pa- 
tience and perseverance does not fail, he has 
good prospects of marching along with the 
times. Examples of this are numerous 
enough to give strength to the courageous. 
The day of the small manufacturer in the 
machinery line is by no means past. Fail- 
ures to succeed may be more numerous, and 
it is undoubtedly more aud more every day 
a question of the survival of the fittest, but 
this so in everything. 

—— +e 
Fighting Machines. 


It is becoming more and more apparent 
that the battles of the future, whether on 
land or sea, will be largely contests of ma- 
chines with machines. The development of 
modern weapons has gone on at such a pace 
that it seems not unreasonable to predict that 
before long what will be required of men 
who fight battles will be, more than any- 





thing else, a thorough knowledge of mech- 
anism, in short, they will be to a great 
extent mechanics and engineers. 

Already the modern naval vessel has be- 
come what may be called simply a fighting 
machine, all its space not required for the 
men and officers being taken up with intri- 
cate and complicated machinery, for doing 
things which in the old days were done by 
the men, or left undone. Indeed, the modern 
war ship has grown so complicated, and done 
it so rapidly, that it is said many of the older 
officers of the navy are meeting with con- 
siderable difficulty in keeping abreast of the 
improvements, and that the younger men, 
fresh from the study of science, and with 
more ambition to spur them on to further 
study, are coming rapidly to the front in 
consequence. It seems that future naval vic- 
tories are to be won not by the side that has 
the strongest and bravest men necessarily, 
but by the side which has its men best pro- 
tected from the machines of the enemy, and 
is itself provided with superior machiues. 
All this of course will inevitably bring more 
and more into prominence the machinist 
and engineer, and it is beginning to be rec- 
ognized that some additional effort must be 
made to secure the best of both on war ves- 
sels. 

os ee ee 

A lesson, which it is to be hoped may not 
go unheeded, is furnished by the experience 
of the trustees of the New York and Brook- 
lyn Bridge in acquiring land for the exten- 
sion and enlargement of terminal facilities 
at the New York terminus. Property, 
which it seems might have been foreseen ten 
years ago would be needed for this purpose, 
was not secured at that time, through the 
failure of the board to act in the matter, and 
now that it has become necessary to bave it, 
itis found that actual values have risen to 
such an extent that the two cities lose there- 
by $250,000. And there can be no manner 
of doubt that the maintenance of the bridge 
during this time by the two cities has been 
the chief if not practically the only cause of 
the increased price. This is a case where a 
little forethought would have come in very 
nicely, and it is gencrally a safe rule for 
cities which carry through great engiveering 
works to secure at the start all the land 
likely to ever be needed for use in connection 
with them, otherwise when it is needed the 
people will have to pay the increased valua- 
tion caused directly by their own original 
expenditures. 

——__ ape —__—_-- 

The building and loan associations of the 
country have struggled along for some years, 
affording the means through which a large 
number of workingmen have secured homes, 
and paying investors good interest. There 
may have been failures of such institutions, 
but we fail to recall one. There are no 
monetary institutions in the country that have 
been so well managed, and into which 
peculation has found so few holes to enter. 
The feeling that everything must be ‘‘ gov- 
erned ” by the powers that prevail, has never 
seemed to catch hold of building and loan 
associations. But a change is imminent. 
There is at this writing, a convention in ses- 
sion in the State of New Jersey, and this 
will probably eventually lead to all manner 
of legislative interference, the end of which 
will be that a building and loan association 
will be no surer than a New Jersey savings 
bank. Not only will the associations in New 
Jersey be affected, but eventually those of 
the whole country. It will be a case of too 
much law. 

— ee 





Events have proven the correctness of the 
predictions made in our issue of August 7, 
regarding the replies of boiler manufactur- 
ers to the circular issued by the Safety Valve, 
which, notwithstanding its subsequent de- 
nial, bore strong inherent evidence of a 
desire to secure by unfair means from boiler 
manufacturers a condemnation of our course 
in calling attention to the evils with which 
the trade is afflicted. Out of fourteen re- 
plies from manufacturers of boilers pub- 
lished by our contemporary, ten agree with 
statements made by us, while of the remain 
ing four, two evade the questions, and only 








one answers them negatively. Thus our 
prediction is completely fulfilled. 

As to the charge made against us by our 
contemporary to the effect that we favor 
certain manufacturers, and exclude their 
competitors from representation in our col- 
umns, it is not worth replying to. The 
terms upon which representation in any de- 
partment of this paper can be secured are 
made public; any one can ascertain them, 
and they are well known to be exactly uni- 
form and invariable. 

-_ — 

The new navy which the government is 
creating is rattling the powers that be to 
some extent. Heretofore it has been consid- 
ered that engineers must be brought up 
under government tutelage. But more men 
are required, and the burning question is, Is 
it not possible that those brought up. outside 
the government shop may be able to stop 
and start, and attend to other duties? A 
great deal of red tape will have to be un- 
raveled before the question is settled. 

——_+4>e —__—_ 
Literary Notes. 


THE LAW OF WAGES, THE RATES AND 

AMOUNT. By John Richards. 

In this book the position is taken that 
while tbe rate of wages paid may vary 
greatly in different countries and in differ- 
ent parts of the same country, the amount 
paid for wages in the doing of a given 
amount of work will be practically uniform, 
and that ‘‘a high rate of wages, in this or 
any other country, is more apt to indicate a 
lower than a higher labor cost of whatever 
is produced.” The author will be recognized 
as a well-known mechanical engineer and 
writer on engineering subjects, and as he 
himself says in his preface to this little 
work: ‘‘It is not written by a ‘ doctrinaire’ 
or college economist, but by one who has 
been a practical workman, a director and 
employer of labor in several countries, and 
has investigated facts first and theories after- 
wards.” Numerous facts and instances are 
cited to show that the highest priced labor is, 
generally speaking, the cheapest, and the 
book is full of interest to those who are con- 
cerned with the question of the relation of 
capital ard labor, or of employers with ¢m- 
ployes. The author evidently believes in a 
high destiny for labor, and has in a fair and 
manly spirit discussed some of the questions 
pertaining to. its attainment. The book is 
published by the Industrial Publishing Co., 
San Francisco, and E. & F. N. Spon, New 
York. Price 25 cents. 

ELECTRICITY FOR ENGINEERS. By Charles 

Desmond. 

It is now quite common to see in one cor- 
ner of the engine-room of factories and in- 
dustrial establishments generally a dynamo 
—usually with a separate engine for driving 
it—and it is rapidly becoming one of the gen- 
erally recognized facts that a part of the 
stationary engineer’s business is to .know 
cnough of electrical machinery to keep a 
plant in good order and in the highest state 
of efficiency. And just as an engineer can- 
not hope to keep his engines and boilers in 
the best possible condition unless he studies 
them and makes himself familiar with their 
construction and principle of operation, so it 
is with the dynamo and electrical plant gen- 
erally. The best engineers will not shrink 
from this new duty imposed upon them, but 
will welcome it as giving them additional 
opportunity for showing the difference be- 
tween theirs and the merest unskilled labor. 
This book has been written by a practical 
engineer and electrician, who has written 
with a knowledge of just what the practical 
everyday engineer needs to know regarding 
the subject, and with the special object of 
making it plainto him. The book contains 
just the information needed, and that is 
being looked for by engineers in charge of 
electrical plants, and is full of the practical 
hints and directions that will enable them to 
work intelligently. The language used is 
clear and plain, without abstruse problems 
and mathematical formulas. It is sold at 
$1.50 per copy by the publishers, The En- 
gineers’ Co., 9 Lakeside Building, Chicago, 
lil,, or Frederick Keppy, Bridgeport, Conn. 
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POOR'S 
RITIES. A Supplement to Poor’s Manual of 
Railroads. H. G. & H. W. Poor, New York 


In the editions of Poor’s Manual previous 
to 1889, the range of stock and bond values 


was given in the form of a table. On ac- 
count of the constantly increasing size of the 
book this was omitted from the subsequent 
editions, and to meet the demand for such 
information this Supplement is now issued. 
Besides the information spoken of above, it 
contains a statement of all dividends paid by 
railroad companies of the United States dur- 
ing the past eight years, and other informa- 
tion useful not only to investors, but to those 
who, for any reason, wish to make a study of 
the financial operations of railroads. 


PIONS and 
{ue vnsweRs 








Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
cheet. 


(353) L. M., New Britain, Conn., writes: 
Please let me know what books I should 
study to learn mechavical drawing. A.— 
We believe that the articles on Practical 
Drawing which have recently been com- 
pleted inthe AMERICAN MAacnintst will en- 
able you to learn mechanical drawing. 


(354) S. J., Coggon, Iowa, writes: Per- 
an you would be kind enough to inform 
me where I can find a school to attend this 
coming winter where I can study all about 
machinery and mechanical drawing. A.— 
There is a school at Grinnell, Iowa, close to 
your home, in which mechanical engineer- 
ing is taught. 


(355) N. M., Paterson, N. J., sends sketches 
showing two vertical cylinders 3 inches diam- 
eter, fitted with pistons, and in the side of 
each cylinder below the pistons is fixed a 
pressure gauge. In the top of one cylinder 
is a pipe 3 inches diameter, and in the top of 
the other a pipe 4 inch diameter. Both pipes 
are vertical aud straight, and stand 18 inches 
high. He asks if the pressure on the pistons 
will be equal when the pipes are filled to the 
same height with water? A.—It will be 
equal. 


(356) J. K. H., Philadelphia, Pa., asks: 
Will a 2%x4 inch upright engine, and two or 
three horse boiler be suitable for a steam 
launch 25 feet in length, 5} feet beam, and 3 
feet deep? A.—The engine may answer 
your purpose; we should prefer a 3x4 inch 
engine, which, at 400 revolutions per min- 
ute, and with a mean effective pressure of 40 
pounds per gaa inch, will develop about 
2.5 horse-power. What size of propeller 
will be required? “'A.—18 inches diameter, 
80 inches pitch. 


(357) C. P. R., Buffalo, N. Y., writes: I 
have been trying for some time to obtaina 
good liquid for marking on blue prints, and, 
as I have not succeeded, I would be obliged to 
you for any receipt you might recommend. 
I have tried a number of things, and the 
best results were obtained from’ common 
soda dissolved in water, which we are still 
using, but we are not satisfied with it. It 
makes a yellow line instead of a white one, 
and runs over the paper in damp weather, 
making a very ugly looking print. What | 
should like to get is a liquid that will make 
a white line, and not run or spread on the 
paper. A.—We do not know of any liquid 
that will make perfect white lines on blue 
prints. TLelios erasing fl .id is often used for 
the purpose, but even this will not make a 
white line, and it will also spread occasion- 
ally like common soda dissolved in water. 


(358) C. R. S., ———, writes: I havea 
limited number of 4-izch round pieces of 
Stubb’s steel to mark with the brand of the 
firm. I thought of mounting three rollers, on 
one of which I intended to have the brand. 
By bringing the three rollers against the 
work with a good strong pressure | thought 
I could impress the brand (which is on one 
. them) into the work quickly and well. 

Can you or any of your readers give mea 
better way? A.—For our part, if we under- 
stand your plan, we should prefer to use 
only two rollers, one of which would be cut 
out on the edge to fit the wire, while the 
other had on its face the stamp to be im- 
pressed. The wire would then pass through 
between the roller in a direction at right 
angles to their axes. But the job can be 


done in the regular marking machines, which 
are made for such purposes, and which have 
a sliding table, on which the work is placed 
and run under the marking rolls. 
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of engines have their advocates; 


at the principal exchanges of the country , 
'to do, and the conditions under which it is 


(359) S. W. W., Columbia, S. C., asks: 
, Which is the most economical, and why, a 
‘slow or high- speed engine? And _ which 
style is being put in most? A.—Both types 
generally 
the nature of the work which the engine has 


to be run, will determine the piston and 
rotative speed. We prefer an engine of 
medium piston and rotative speed, so as to 
avoid large steam ports which are required 
for a high piston speed, and also avoid 
cylinder condensation as much as possible, 
which is liable to occur in engine with slow 
rotative speed. It is difficult to say which 
type of engine is used the most. 2. What 
makes the Corliss engine so economical, and 
why? A.—Small clearances and quick cut- 
offs, which can be adjusted independently of 
the exhaust valves. Is there any make of 
engine as economical asthe Corliss engine? 
A.—There are other types which have 
-arned an excellent reputation, but it is a 
difficult matter to build an engine to give as 
good results as the Corliss engine. 


(360) C, Cincinnati, O., asks: How 
can I set the valves in engines with shaft 
covernors? For instance, the directions for 
setting the valves in some of these engines 
are, that after the valves, rods, ete., are ad 
justed, to block up the governor to its run- 
ning position. Now, is this running position 
marked on the governor? Or how is it 
ascertained ? A.—There are different kinds 
of shaft governors on the market; and the 
directions for setting one will not answer 
for setting another. The best course to pur- 
sue is to write to the makers of the engines 
for instructions in setting the governors. 2. 
Will excessive lead or compression have a 
tendency to make an engine work loose on 
the foundation ? e lead or 
compression will prevent the engine from 
running smoothly, and the consequent jar- 
ring will tend to work the engine loose on the 
foundation. 3. Will not a 10x12" engine 
require more steam and coal than an engine 
10x16" or 107x220", all doing the same 
amount of work, and running at the same 
piston speed ? A.—Both long and _ short 
stroke have their advocates; which will use 
the least steam will depend upon various 
conditions under which they may be used. 
No general answer can be given. 


(361) E. H. W., , writes: I find the 
following rule for computing the horse 
power of an engine, given by Roper in his 
handbooks for engineers: ‘‘ Multiply the 
area of the piston by the average steam 
pressure per square inch; multiply this 
product by the travel of the piston in feet per 
minute; divide this product by 33,000, and 
the quotient will be the horse-power.” 1 
have tried this rule several times, but it 
makes the power of an engine too great. 
Others have tried it with the same result. 
The last engine I tried it on was a ‘* Mans- 
field,” 16°x24", with two semi-rotary valves; 
steam pressure at engine, 75 pounds; cut-off 
at half stroke; 150 revolutions, According 
to the above rule I make the power of this 
engine over 230 horse-power, which, J be- 
lieve to be a great deal too much. Will you 
please explain the difficulty? A.—You have 
probably taken the gauge pressure at the en- 
gine for the average or mean effective press- 
ure in the cylinder, though even then we do 
pot see how you get the result named. Un- 
der theoretically perfect conditions the mean 
effective pressure in such an engine would be 
very nearly 60 pounds, which would make 
the horse-power 219; but practically we 
should expect that the mean effective press 
ure would be about 40 pounds, and if so, 
then the power developed would be 146 
horse-power. The rule quoted by you is all 
right, but it is impor.ant to know what the 
average (or mean) effective steam pressure is, 
and this can, of course, be determined accu 
rately only by the use of the indicator, 
though experience, under similar conditions, 
will enable one to approximate it closely by 
estimation. 
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‘Transient Advert Advertisements 50 cents a line for each 
insertion under this head, 
line. Copy should be sent to. reach us not later than 
Friday morning for the ensuing week's issue. 
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Lexington Cut Iron Gears. See ‘ite on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y, 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘Bradley's Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N.Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

‘**The Bulidozer,”’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Il 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 


Davis Key-Se alton Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st..Chicago, Ill. 
Adjustable Shrinkage Gauges. Pecdriek & Ayer, 
Philapelphia, Pa. 
Link Milling and Slotting Machine. 
Ayer, Philadelphia, Pa. 
Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 
Standard Tool o.’s Twist Drills. S, A. Smith, 
23S. Canal st., Chicago, Western Representative. 
Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 
Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Bansh & Sons, Holyoke, Mass. 
One Star Hack Saw kim do as much work as 
five of any other kind.- B. 
Send to H. W. Knight & Son, Seneca Falls, N.Y.,for 
Catalogue of Metallic Pattern Letters and Figures. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. 
air pumps, acid blowers, filter press pumps, etc. 
For best Return Steam Traps, Pressure Regula- 
5 Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 
For the Latest Improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago. Il. 
S. W. Card & Co., Mansfield, 
thing in the line of Taps and Dies 
S. Canal st.. Chicago, Western Agent 
**Roper’s Hand-Books,”’ for engineers and fire 
men. Send for descriptive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa. 
Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co.. 
Philadelphia, Pa. 
25" Upright Drills a specialty. Finely made. 
28’ great capacity, quickly operated, prices low. 
32" Send for list of firms using our Drills. J. E 
36" Snyder, Worcester, Mass. 
25" “Only Drill Press built on 


Pedrick & 


Mass., make every- 
S. A. Smith, 23 


32" ‘Ko-rekt’ principles, 
87" even if they come from Jersey.” 
42’ Gould & Eberhardt, New Ark, N. J 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, Iss7 and 
1888. Price, $4 per year. Address J.C., care of 
AMERICAN MACHINIST. 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances, devices. 
contrivances,ete. ,by T.W. Barber. 1,936 illustrations, 
Svo. cloth, $3. ¢ ‘atalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted tor Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

“Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles ot 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 

* Binders’? for the American Machinist. Two 
styles, the ““Common Sense.”’ as heretofore sold by 
ius, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 














The St. Louis, Arkansas & Texas Railway (office, 
St. Louis, Mo.,) will erect machine shops and round 
houses in Commerce, Tex. 

The Chester Rolling-mills, of Chester, Pa., have 
increased their capital, and will hereafter be known 
as the Wellman Iron & Steel Co. 

J. F. Peterman, Tacoma, Wash., is. enlarging his 
saw-mill by the erection of anew 60x80 feet addition 
and a new complement of machinery. 

Parties with capital are at Cartersville, Ga , look- 
ing into the advisability, and the prospects are good 
that a cotton factory will be built there. 

The Sterling Organ and Piano Company, of Derby, 
Conn., are to add two new buildings to their already 
extensive plant, and will begin them soon. 

Holland, Mich., has raised a bonus of $7,000, and 
given twelve acres of land to get a wooden-ware 
factory, employing 200 men, to locate there. 

Prarie du Chien, Wis., is likely to have another 
factory established betore fall. and a new saw- 
mill built within a year that will employ 150 men. 

The file works of Hubbard & Haskill have 
removed from Erie to Painesville, Ohio, on account 
of liberal inducements offered by citizens of the 
latter place. 


been 


The Lebanon & Annville Electric Street Railway 
company, of Lebanon, Pa., has been organized; 
Capital, $ eight miies of track. E H. Brooks 
can give particulars. 

J.J. Taylor, A. J. Simpson, A. H. Ellwood and 
others, have incorporated the Alliance Knitting 
Company at Tallapoosa, Ga., to erect a knitting 
mill, ete. The capital stock is $20,000. 


50,000; 


A wood pulp paper-mill plant, to cost $100,000, 
will be established at Ashland, Wis., at once. The 
new enterprise will open a market for the vast 
tracts of spruce and poplar in that section. 

The Fuller & Johnson Manufacturing Company, 
of Madison, will remove its plant to Milwaukee, 
Wis. This company manufactures farm imple 
ments and machinery, and employs 300 men 


B. B. & R. Knight, Providence, R. 1., have de 


Jackson, in Hope Valley, and build a large mill on 
the other side of the river, which will utilize both 
powers 

The Morton Iron Works and the Kelly & Belfont 
Mills, of Ironton, Ohio, are largely interested in a 
contemplated steel plant to be erected at Ashland, 
Ky. ; $100,000 of the $4 0,000 capital stock has been 
subscribed. 

The Ellis & Lessig Steel and Iron Company, of 
Pottstown, Pa., has commenced the erection of a 
new building to enlarge its puddling department. 
Two more furnaces will be added to the mill, mak- 
ing 22 in all. 

Norfolk and Western capitalists, with a reported 
capital of $5,000,000, have purchased, or secured 
options, on 38,000 acres of mineral properties in 
Southwest Virginia. A steel plant is to be erected 
at Lambert's Point. 

The foundations for a new mill with all modern 
appliances is being laid by the Wingate Lumber 
Company, at Orange, Texas. This new firm will be 
one of the strongest in Texas, as itis composed of 
two or three strong firms combined. 


President Breed, of the Lynn & Boston Railroad, 
has been authorized to procure a site for the loca- 
tion for an electric power plant in Lynn, Mass. It 
will be a fully-equipped power plant, costing about 
$75,000, and probably located on Sea, Broad or 
Beach streets. 

The Osgood Dredge Co., 
a very neat 1890 
dredges, 


Albany, N. Y., has issued 
catalogue of steam shovels, 
excavators, ditching machines and all 
kinds of excavating and hoisting machinery. The 
catalogue is well illustrated, and the descriptive 
matter is to the point. 

A fire broke out in Robb & Son’s foundry and 
machine shop at Amherst, N. S., Wednesday night, 
and they, together with the offices and warerooms 
and all their contents, were completely destroyed. 
Several dwelling houses in the vicinity were also 
burned. The loss is $50,000, 

One of the first electric mining plants erected in 
West Virginia has just been put up by the Thur- 
mond Coal Company at its mines in Fayette County. 
The plant will cost over $20,000, and will consist of 
lights as well as mining machinery. The dynamos 
will be of 350 amperes capacity. 

Orr & Jennings have anew machine shop at 3it 
Fore street, Portland, Maine, and make and repair 
small engines, and do a general jobbing business 
in the repair of all kinds of machinery. W. J. 
Orr, of this firm, has had 16 years’ practical experi 
ence with the Portland Company. 

The Rome (Ga.) rolling-mill has been purchased 
for $38,500, by B. A. Jenkins, of Knoxville, Tenn,; 
J.J. Reed, D. R. Beynon and others, who bave in- 
corporated the Rome Cotton Tie Manufacturing 
Company to operate the same. The capital is 
$50,000, and the plant will be enlarged. 

The Tyler Tube & Pipe Company, of Washington, 
Pa., has now completed a rolling-mill containing 
an 18-inch three-high train run by a Corliss engine 
of 200 horse-power. The mill building is 160x80 
feet. and the tube-mill is in a building 250x80 feet, 
which contains a modern gas regenerative furnace. 

The Thomson-Houston Electric Co., at West 
Lynn, Mass , is about to erect a new factory, 190 by 
80 feet, three stories high, for heavy machine work 
in connection with its large dynamos. The build- 
ing is to be provided with a large traveling crane- 
equipped with three motors for handling the heavi- 
est products. 
has the prospect of another cot- 
ton factory. and J. L. Whatley has undertaken to 
raise the money for it. He wants $500000, and he 
proposes to locate the factory at Southover June- 
tion. He expects to get the greater part of the 
required $500,000 at the North, but hopes to get 
$1°0,000 in Savannah. 


Savannah, Ga., 


Negotiations are in progress for the removal of 
the plant of the Born Company, manufacturers of 
stoves, copper and nickel ware, from Cleveland to 
Bellevue, Ohio, where some land and_ buildings 
have been offered them. The company has agreed 
to make the change if given $25,000, and to guar- 
antee employment to 100 men. 


The Chicago Axe Company has leased the Safe 
and Lock plantat Hammond, Ind., for five years, 
with an option for the purchase of the plant at a 
stated price at any time within that period. The 
company promises to employ 159 men at once, and 
to increase the number to 300 within a year. It ex 
pects to begin selling the product of the new fac- 
tory by Oct, 1. 


The Schoen Manufacturing Company, of Phila- 
delphia, Pa..,which some time since began the 
erection of new works at Wood’s Run, below Alle- 
gheny, bas nearly completed the plant, and will 
soon be in operation. The iron building was com- 
pleted some time ago, and a frame structure for 
oftices is just finished. The bydraulic machinery is 
being placed in position as rapidly as circumstances 
will permit. 


The Pittsburgh Iron and Steel Engineering Com- 
pany, of Pittsburgh, Pa., has been given the con- 
tract by the Embreeville Iron Company, a large 
English corporation of Embreeville, Tenn., for a 
modern 19x80 feet blast furnace. The furnace will 
use native ores and Pocahontas coke. The Pitts 
burgh company has also secured contract for the 
erection of a 30-inch two-high reversing plate mill 
for the West Superior [ron and Steel Company, of 
West Superior, Wis. Rolls 30x90 inches will be used, 
and will be driven bya pair of 36x48 inch engines 
The mill will be one of the heaviest built, and will 











Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 


cided to tear down the old mills at Fiskeville and 


be the first in that section. 
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The Fuller & Johnson Manufacturing Company, 
of Madison, Wis., says the Milwaukee Sentinel, are 
contemplating moving their large shops to the lat 
This concern, with the Gisholl Machine 
which is under the control of the Fuller 
manufacturers of 
implements, fine tools, ete., and em- 
ploy over 300men. The main object of the removal 
to Milwaukee will be to take advantage of the 
cheap lake freights to the east and south. where a 
In case the con 


ter place. 
Company 
& Johnson Co., are extensive 
agricultural 


large part of their product goes. 
cern decides to locate at Milwaukee, which will 
not be before another year, the company intends 
to put up a plant that will be equal to any in the 
country. 

I. S. Bangs & Co., of Waterville. Maine, have re 
ceived the contract for furnishing and laying the 
foundation of the new pulp-mill at Madison, Maine 
Four buildings are to be erected: a wheelhouse, 
170 feet square: a digester, so called, a wash-room 
and a machine-room, each 200x80 feet. The stone 
is to be the granite from the Dodlin works at Nor- 
ridgewock, with the exception of asmall portion. 
which will consist of the slate rock excavated in 
digging the foundation. The amount of the con- 
tract for the foundations is in the neighborhood of 
$60,000, and calls for the laying of 3,000 yards by 
the 15th of September. This will necessitate the 
employment of anextra crew of 100 men. Electric 
lights will be used to enable the force to work 
nights. The crew on the walls, the excavations 
and the buildings themselves will all be working at 
once, and Madison will witness the busiest season 
in its history. 


Messrs. Conover & Co., No. 95 Liberty street, New 
York City, report increasing demand for their 
independent steam engine condensers; among 
recent sales are the following: Four belt power 
condensers of 350 horse-power capacity each to the 
Newark Electric Light and Power Co., Newark, 
N. J. One of 350 horse-power capacity to the 
Coatsworth Elevator, Buffalo, N. Y. One of 150 
horse-power capacity to the Thomson-Houston 
Electric Co., for the Passaic Electric Light, Heat 
and Power Co., Passaic, N. J. One of 150 horse 
power capacity to the Thomson-Houston Electric 
One of 150 horse-power capacity 
to the Grand Rapids Brass Co., Grand Rapids, Mich. 
One of 100 bhorse-power to Neuman and Rice Flour 
Mills, Portland, Mich. Two independent steam 
condensers to the Field Engineering Co., of New 
York City, for the Buffalo Street Railway 
Buffalo, N.Y. two machines are of 8(C0 
horse-power capacity each, and are driven by a 
compound attached 
directly to the air-pump. The engine is fitted with 
cut-off and dash-pot complete on the 
high-pressure side and will get about twelve ex 
pansions out of the steam. 

W. P. Davis, Rochester, N. Y. (works at 
Bloomfield, N. Y..) writes us: “*T am just moving 
into my new shop in this city. It is located directly 
on the Genesee Falls, having a water-power of 100 
feet fall. The building is strictly fire-proof, and is 
thoroughly heated by steam, and ventilated, hav- 
ing elevators and every modern appliance. We 
shall be ready to run Sept. 10th. I am putting in 
quite a large quantity of new machinery, including 
lathes, millers, planers, grinding machines, ete. I 
shall continue to operate my works at North Bloom- 
field, at the present, but my facilities here are such 
that I am increasing my output of machinery. 1 
shall soon be in condition to furnish promptly. 
upright drills of the latest improved pattern from 
10 inches to 36 inches, and planers from 20 inches to 
#2 inches, of any length of bed required. Lathes 
from 10 inches to 30 inches. I shall operate my 
store as usual, in which we keep a full line of every 
kind of machine tools that is kept in stock by any 
machinery house in the country, also tools and sup 
plies. My works here are distinctly separate from 
my salesroom, and all work will be made in large 
quantities, thus insuring the best possible tool for 
the least money. Iam in position to ship promptly 
all goods manufactured by me, and shall soon have 
out a full line of larger tools.” 


Co., Boston, Mass. 


Co., 
These 


special condensing engine 


a Corliss 


North 


A special telegram to the //erald is as follows: 
The most stupendous mining deal ever attempted 
in the West is now pending. It is the sale of all 
the big mines at Aspen to an English syndicate for 
$27,000,000, The sum is enormous, and when one 
looks at the figures at first thought it seems in 
credible, but when the vast deposit of mineral 
wealth which they will secure are considered, in 
credulity gives way to belief. There is no ques 
tion but that the deal is on, and the facts are as 
firmly founded as the Aspen Mountain, the great 
About six months ago 
Cecil C. Morgan, the English mining expert, went 
to London to dispose of some mining properties, in 
which John Scott, the wealthy Englishman, who 
was formerly president of the Colorado Midland 
Railroad, J. J. Hagerman, the Colorado Springs 
millionaire, and a number of other parties were in 
terested. Mr. Morgan has been at different times 
connected with several of the richest mines in the 
Aspen district, including the Durant, Aspen and 
Bonny Belle. After considerable work he suc 
ceeded in forming a syndicate composed of about 
fifty financiers of London, representing a wealth of 
nearly $150,000,000. On his return he began his 
work of securing an option on the properties very 
cautiously, and in less than a month the manipu 
lators of the negotiations had secured options on 
all the leading mines, including the Aspen, Durant, 
Aspen Mining and Smelting Companies, Franklin, 
Compromise, Bonny Belle, Johnson, Smuggler, and 
the Deep Shaft. Some of the figures named were 
fairly staggering, the Aspen mine being put in ata 


Cool $5,000,000 


treasure house of nature. 


Drilling Square and Polygonal Holes. 
Several of our English contemporaries of 


recent date contain descriptions of a new 


drilling holes of almost any desired shape. 
There are two of these machines, both of 
which resemble an ordinary drill press in 
general The first of them, 
which is called the Ainley-Oakes machine, 
has a spindle, which is described as consist- 


appearance, 


ing of three concentric parts, an outer sleeve 
to which is attached the bevel gear that does 
the driving, being connected to an intermedi- 
On this 
intermediate sleeve there are formed a num- 


ate sleeve by a key-way and feather, 


ber of cams, similar cams being arranged at 
each end of the sleeve, so that as they re- 
volve in contact with jaws, which can be set 
up against them by the movement of a screw, 
this sleeve and the spindle which is within it 
are given lateral motion, the character, direc 
tion and extent of which is determined by 
There are five of these 


the cam in use, 


cams on each end of the sleeve, and there 
are five sets of jaws, which can be brought 
into contact with them, one pair of cams and 
jaws being used for each size or shaped hole 
which it is desired to produce. The upper 
pair may be, for instance, arranged to drill a 
} inch square hole, the second § inch, third 
% inch, fourth ginch and fifth 1 inch. Of 
course the cutter must be single-ended. 

An improvement on this machine has been 
made by Messrs Tyler & Ellis, by which the 
number of cams necessary to be used is very 
much reduced, and the capacity of the ma- 
chine extended. In this machine there is a 
sliding head upon the column, which is fed 
downwards during the drilling, carrying the 
spindle with it. The spindle is provided 
with a bearing in this sliding head which is 
in the form of a sleeve, through which the 
spindle passes, the sleeve being provided near 
the middle of its length with a spherical bear- 
ing turned truly on the sleeve, and_ fitting 
into a socket formed in the sliding head in 
such a way as to make a ball or universal 
Just 
sleeve the spindle carries the cam which gives 


joint. above the upper end of the 
the desired swinging motion to the spindle, 
this cam having its bearing in the upper part 
of the same sliding head, so that its distance 
The 
motion imparted to the spindle by the cam is 


is always the same from the ball joint. 


always of greater amplitude than that of the 
ball 
joint to the cam is greater than to the cutter, 
but this proportion can be changed by sim- 


cutter, because the distance from the 


ply bringing the spindle down so as to  pro- 
ject a greater or less distance through the 
sleeve, and thus changing the length of the 
short arm of the lever, so that the swinging 
motion is more or less reduced, in accordance 
Thus 


sized 


with the size of the hole to be drilled. 
one cam is made to do service for all 
holes of the same form, and cams are chaneed 
only when the form of hole is to be changed. 
The fact that the size of the hole drilled de 
pends upon the amplitude of the swinging 
motion of the spindle at its lower extremity, 
and the further fact that the of this 
motion, within the limits tixed by the con 


extent 


struction of the machine, can be altered by 
letting the spindle project a greater or less 
distance through the sleeve, makes the. slid 
ing head for giving the vertical motion to the 
spindle a necessity. 

The matter of drilling holes of other forms 
than round has always attracted a good deal 
of attention, and there have been numerous 
attempts to do it in metals, which have not 
been remarkably successful, though it has 
been attained in the case of wood-working 
machinery by means which have been fully 
illustrated in ourcolumns, Of course the eut 
ter being single-ended, not only makes it much 
less efficient, considered by itself, than is an 
ordinary drill, but since the machine spindle 
has to resist all side thrust resulting from the 
cut, which is not the casein ordinary drilling, 
there is another disadvantage resulting from 
this fact ; but nevertheless, according to the 
reports of those who -have seen the machines 
in operation, it will be possible to produce such 


has been possible to do it heretofore, and they 





will no doubt come into use to some extent, 


machine which has been perfected there for | 


The Springfield Emery Wheel Company's 
New Shops. 


There was atime not long since when a 
|}man who proposed to build a shop usually 
| considered that if he got four suffi- 
ciently strong to support the floors and the 
machinery to be placed upon them without 
serious vibration, and a good roof, he had 


walls 





about all that could be desired ; questions of 
convenience and special adaptation to needs, 
light, heating and ventilation troubling him 
very litile. Of late, however, the science of 
has 
been developing, and in some of our modern 


what has been called ‘ shopitecture ” 


shops we have evidence of the closest study 
of special needs connected with the particu- 
lar work to bedoneinthem. This is particu- 
larly noticeable usually in those shops which 
have been built by concerns that have been 
in business for some time, gradually enlarg 
ing as the growth of the business demanded, 
until the limits having been reached in this 
way, it becomes necessary to build entirely 
new shops, and perhaps seek a new location 
in which to do it. This has been the case 
with the Springfield Emery Wheel Mfg. Co., 
of whose new shops, recently erected at 
Bridgeport, Conn., we give some illustrations 
on this and the succeeding page. The ex- 
company at Springfield, 
where a number of rooms in different build- 
ings had been occupied as the business in- 
creased, had shown them what was 
lacking, and what it would be desirable and 
practicable to secure in the erection of new 
shops, and they have gone on in the light of 
that experience with the result that they have 
a new plant, which can scarcely fail to be 
admired by those who have given any atten- 
tion to such matters. 

The main building, of which we give a first 
floor plan in Fig. 1, page 11, is 50x310 feet, 
two stories high, with a basement, which is of 
such character that any part of it can be 
used for manufacturing operations, if de- 
sired, as itis abundantly lighted by numerous 
windows, the sills of which are above the 
ground level, and provision is made for 
heating it by forcing in air charged with sur- 
plus heat from the ovens used in making 
emery wheels, 


perience of the 


just 


Ono the first floor is the machine shop, and 
in the top story a plant for the manufacture 
of sand-paper. At the center of the main 
front is an extension towards the street, as 
shown by the plan, Fig. 1, and cross-section, 
Fig. 2, and on the different floors of this 
extension are located the offices, tool-room 
and drafting-room. At the right of this is a 
fire-proof vault, which extends all the way 
up, being used on one floor, where it opens 
into the tool-room, for the storage of the 
more valuable tools, gauges and fixtures, on 
another for the office, and above for original 
drawings and records of the drafting-room. 

Back of the main building, and about op- 
posite the center of its length, is the build- 
ing in which emery wheels are made, a plan 
of this building being shown by Fig. 3. In 
one corner of this building are the engine 
and boiler-rooms, while to the left of it is 
the building in which are located the pattern 
shop and pattern storage room (not shown), 
and still further to the left is the foundry, a 
part of which is showu in plan and elevation 
by Figs. 4 and 5. 

Sidings from the N. Y., N. H. & H. R. R. 
enter the yard, and areso placed as toenable 
machinery to be loaded direct onto the cars, 
and at the rear is a water front with 26 feet 
depth of water at low tide, so that vessels 
can enter from Long Islaid Sound to dis 
charge or take on freight. 

The buildings are heated by the hot air 
blast syst-m, the fan used for this purpose 





holes by their use much more cheaply than it 


being a Sturtevant, seen in the plan of en- 
lower left-hand 
Air passes from the fan over the 


> 


gine-room (Fig. 38) in the 
corner, 
steam-heated coils, and from thence through 
an underground passage made of brick to a 
duct which runs through the entire length of 
This 
tunnel or duct is seen in cross-section in Fig. 
2, where it is shown to be composed of dou 
ble brick walls with 


the basement under the main-building. 


aun air space between, 
and covered by ordinary slabs of stone, such 


as used for making pavements, This duct 





connects with four upright flues, which are 
made part of the rear wall of the building, 
though they project outwards from it, as 
shown by Figs. 1 and 2. From these flues 
there are openings into the various rooms on 
each floor, which are controlled by swinging 
dampers for the regulation of the heat The 
only tin pipes which are used in the system 
are those which pass from the main duct 
across the basement and up to the offices, 
which are also provided with steam heating 
apparatus, so that, if necessary, they cav be 
heated by steam when the shop is shut down 
and the fan not running. The fan is driven 
by an engine attached direct, asshown. Just 
back of the engine-room is a second fan, 
which is driven from the line shaft for the 
purpose of drawing out hot air from the 
ovens in which the emery wheels are hard- 
ened, and forcing it into the basement, thus 
using heat which would otherwise be wasted 
for keeping the basement thoroughly dry 
and comfortable. 

In another corner of the engine-room is 
the engine which at Springfield furnished 
power for the works, its office now being to 
drive the dynamo by which the shops are 
lighted, the system being the Westinghouse 
incandescent. At the right of the engine- 
room is a 16x42" Corliss engine built by 
Lane & Bodley, of Cincinnati, which fur- 
nishes the power. The main driving belt 
from this engine passes through a tunnel 
to the basement of the main building, as 
shown by Fig. 2, where there is a jack shaft 
from which power is distributed in the man- 
ner indicated, a shaft being placed on each 
side of the machine shop instead of through 
the center, so that the center of the floor is 
left clear for whatever may be required for 
handling work, and moving it about the 
floor. <Any one of the shafts about the build- 
ing may be stopped without interfering with 
the others. j 

At the left of the engine-room is the boiler- 
room, in which are two boilers, one for the 
regular power, and a smaller vertical one for 
use in emergencies, or when the shops are 
not running. The space between this build- 
ing and the main building is paved over, 
apd through it runs a spur from the railroad, 
vaults being provided below into which coal 
can be dumped directly from the cars, where 
it falls directly in front of the boilers, the 
boiler-room floor being on a level with the 
bottom of the vaults, and considerably be 
low that of the engine-room, so that there is 
an unusual distance between the top of the 
boilers and the roof ; there being no wood- 
work anywhere near the boilers. Teams 
may also drive in over this vault, and deliver 
coal in the same manner, should it be desired 
todo so. At the left of the boiler-room is 
the blacksmith shop, in one corner of which 
is the stack, so placed that all the products 
of combustion from the emery wheel ovens, 
blacksmith shop and boilers pass into it. 

The middle space in this building is occu- 
pied by the room in which are located the 
ovens for baking emery wheels, those at the 
left being arranged on either side of tracks, 
upon which runsa small transfer table which 
can be run on out to the next room along- 
side the hydraulic press, in which all wheels 
except those known as the vitrified wheels 
are molded by hydraulic pressure. On the 
transfer table, the top of which comes just 
level with the floor of the ovens, is a small 
truck on which the wheels are placed and 
run into the ovens. No great heat is used in 
these ovens, the wheels baked in them de- 
pending mainly upon the various gums used 
for their strength and hardness, some of the 
wheels thus made being to a certain degree 


flexible. At the right of this room is the 
furnace in which the vitrified wheels are 
burned. It is made about the ‘same as a pot- 


ter’s furnace, with seven firing places about 
its outer circumference, and in this furnace 
avery high degree of heat is attained, vari- 
ous mixtures of clay being used for the 
cementing material of the wheels, this clay 
being hardened by burning the same as pot- 
ters’ work or bricks. The vitrified wheels 
are not pressed, but the material composing 
them is simply mixed as evenly as possible, 
and put into molds, where it is allowed to 
dry sufliciently 


so that the wheels can be 
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turned into shape, which is done ona potter’s 
wheel. They are then still further dried and 
packed in muffles with quartz for burning. In 
the rear room of this building are alsothe lathes 
used for turning wheels (which is done mainly 
with diamonds), machines for balancing, and 
the various appliances for mixing materials. 
For lack of space we do not show all of 
the foundry, but at Fig. 4 give an elevation 
of the central portion, and a plan showing 
the arrangement of the cupola, core oven, etc. 
The core oven is at the center of the length 
of the building, which is 92 feet 8 inches by 


¥ ” ” y 
Rafters 2x6 20 centers. 
arvepeipaginapennien — 


opening from the core-room into these shelves. 
There are altogether about fifty of these 
small doors, so that any part of the shelves 
is accessible for putting in or removing 
small cores, and without going into the 
part where the larger cores are baked. A 
swinging crane will be put iv, which will 
cover a large portion of the floor. At the 
extreme left, in an extension of this building, 
is the pickling-room. 

At the extreme right of the main building, 
Fig. 1, is seen a room which is set apart for 
the Blake crusher, which is used for crush- 






> 








while that which is sufficiently fine passes to a 
pair of chilled rolls which pulverize it. An 
exhaust fan here takes outall that part of the 
stock which has been reduced to fine dust, 
as this possesses no cutting qualities, and 
simply serves to absorb glue to no purpose, 
the remainder goes through a regular bolting 
operation, such as is to be seen in any flour- 
mill, practically the same machinery and the 
same bolting cloth being used. This separates 
it into grades according to fineness, after which 
it is taken by the elevator to the top floor, 
where the sand-paper is made. 
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on rollers and an endless iron chain, sticks 
having been automatically placed under the 
strip at certain intervals. When it reaches 
a point near the roof trusses, it is led off 
onto traveling carriers, which pass entirely 
around the room, and at a much slower speed 
than the paper comes from the machine, so 
that as it passes to them it is made to hang 
down in long loops reaching nearly to the 
floor, the tops of these loops being supporied 
by the sticks previously mentioned. It is 
passed from one system of carriers to another, 
each succeeding one moving at a somewhat 





Crusher Room. 





Store Room 71 ft. 4 in, 
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38 feet inside, and, as shown, has a monitor 
roof. A hydraulic elevator takes iron and 
coke from the ground to the charging floor. 
At the left of the Blakeney cupola is the core 
oven, and to the left of this again the room 
in which The right-hand 
side of the core oven has large doors opening 
into the foundry, through which can be run 
and to the left of 
this space, but not separated from it in any 


cores are made, 


a truck with large cores, 


Way, are a large number of shelves for 


smaller pumerous small iron doors 


cores, 











ing the ore from which the cutting material 
for sand-paper is made. The sand-paper 
made here is that known as the ‘‘ garnet,” 
from its red color. The mines from which it 
comes are controlled by this company, and 
the ore, when it arrives by cars, is unloaded 
on the platform seen at the rear of the main 
building, which is level with the car floors, 
and also with the first floor of the building. 
After passing through the crusher it is 
screened, that which is not yet fine enough 
being returned to the crusher by an elevator, 





Lr o 


From the paper-mills this comes in rolls of 
about 350 pounds each, which are put into a 
machine which draws it through at the rate 
of about 100 feet per minute, glue being ap- 
plied evenly by brushes as it passes under 
them, two large tanks being in the machine 
in which it is kept hot by steam pipes. Sand 
is allowed to fall onto it just after the glue is 
applied, and by a little device, which whips 
the strip as it passes from one roll to another, 
the surplus sand is shaken off. It then 
passes out of the machine and up an incline 








slower speed than the last, so that as the paper 
gets nearer dry the loops hang closer together. 
It it thus kept in motion about the room 
until sufficiently dry to go to the machine, 
which cuts it into sheets of the desired size, 
if itis to be so cut, much of it being deliv- 
ered to large consumers, however, in contin- 
uous sheets. The maximuin width of the 
sheets is 40 inches. 

Some of the arrangements of the office are 
shown by Fig. 5; at the left under the stair 
way being a group of drawers intended 
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especially for electrotypes of the various ma-| make it even reasonably safe, or to inspire | 
chines built at the works. These drawers | that confidence which is of prime importance | e 
are just deep enough so that they will hold | for those who make use of a gun in action. 

an electrotype, but so that one cannot be Still, Dr. Justin says he will try again with 
placed on top of another, which not only pre- another gun, and it is by such persiste nt | 
vents their being bruised and spoiled, but effort in the face of discouraging circum- 
stances that most of the great successes have | 


greatly facilitates finding them when wanted, 
this operation being further facilitated by a been attained. 

small book which hangs near them, in which = ome 
all are indexed by the number of the drawer — yy, 
in which they are to be found. The otber 
drawers and cupboards seen in this view are 


furnish brick to 
builders in New York have had some 
trouble—that is, four companies have—with 
also numbered, and an index kept, so that Jom 6 union or other, we don’t really know 
whatever may be in them can be found as . 
readily, no one’s memory being depended 
upon forthis. All other arrangements of the 
offices are in keeping with this, and are such 
as to facilitate the transaction of business, 
and make things comfortable. Altogether, 
we think the company is to be congratulated 
upon the possession of an excellent plant, 
and one par.icularly adapted to their re- 


companies — that 


It does not matter, so far as we | 
can see, There were, so far as we can under- 
stand the matter, but four companies inter- 
ested in the fight. But there is an association 
of brickmakers, embracing many firms, and | 
this association has proceeded very vigor- | 
ously to boycott every builder in New York. | 
They will not sell them brick under any | 
7 circumstances, unless these builders proceed | 
quirements. to punish some workmen, Heaven knows | 

7 —_ who. In order to make the boycott more | 
effective, the brick manufacturers propose to | 
cancel all engagements to furnish brick, the | 
association agreeing to pay the damages that | 
Just where the justice of | 


what one. 


Some time ago we : poke of the trial of a 
dynamite shell in an ordinary gun, using 
powder as the prop: Hing force, in whic. the 
shell exploded within the gun, wrecking it. 
At the time it was stated that Dr. Justin 
would procure another gun, and make fur- 
ther trials. Th’s he has done, with the result 
that another guo is wrecked. This time it 
wes a nine-inch Blakeny rifle which had 
been used in the defense of Charlestown, and 
was of English make. The first shot was 
successful, the shell not exploding until it 
hit the target; but the second shot destroyed 


may be assessed. 
this comes in no one can see, 
nothing to say against the four companies | 
interested fighting the men engaged in a| 
strike against them, but is it not getting on | 
the borders of a conspiracy ; a combination |, 
against all the builders in a great city in an | 
effort to make them pull the manufacturers’ 
chestouts out of the fire? The ethics of | 
‘ strikes, lockouts and boycotts is past finding | 
the gun, and sent small fragments of iv flying mistaken in our con-| 
in all directions. It is said that some flaws 
were found in the steel Composing the shell, 


out, so we may be 
clusions. 








but it must, we think, be concluded that | 
| 


these experiments make it extremcly doubt Machinists’ Supplies and Iron, 


ul whether, in the present state of the arts, 
van : New York, Sept. 6, 1890. | 


mamite shells can be fired by powder. i : 

dynamite shells can be fired by | ler ; If Iron—American Pig—There have been no new | 

the safety of the gun, a d everybody within | features developed during the week, consumers | 
ee ie Jepend | 2° supplied on contract buying only as needed for 

gunshot of it inevery direction, must depend current consumption. Still the demand for the | 
» abso e perfection of every shell leading brands keeps pace with production, and | 

upon the absolut I rf furnace men do not accumulate stock to any great 


| 


| $16.75; and No. 2, 


| only small lots changing hands. 


;} ance, the demand remaining quiet, prices being 


Mind, we have | tion 


| general machine business. R. B., AM. MACHINIST. 


| draftsman. N. L. B., Lock Box 34, Trenton, N. J. 


| ICAN MACHINIST. 


| machine shop; state age, exp., ret’s, and salary lakes. 


dress Morgan Enginecring Company, Alliance. O. 


We quote Northern No. 1 Foundry, $17 to $18; Wanted—As foreman, an experienced and prac- 

No. 2, $16 to $17; Grey Forge, $15 ig ‘$15.25: South- | tical man in the manufacture of milled machine 
ern No. 1, $16.50 to $17.25; No. 1, Soft, $16.50 to | screws, etc , for shopinCanada. State salary; ref- 
$15.75 to $16. : erences required. Address Box 62, AM. MACHINIST 
Scotch Pig—The demand has continued moderate, | Wanted — Good machinists: vise or machine 
Dal Mee. hands; steady work and good wages to first-class 

aimemng- men Address Frick Company, Waynesboro, 
Franklin Co., Pa. 

Wanted-—By a machinist and draftsman. situation 

We quote Common, $1.85; Medium, $1.90; Refined, 8 foreman or at drawing. Tech. graduate. eight 
$1.95 to $2 for round lots on dock. years’ exp. Address C. B, care of Benj. Beale, 137 

Copper—A steady feeling prevails, the mining E. Lake street, Chicago, Ills. 
companies continuing to take orders for near and Wanted—Fifteen or twenty experienced molders, 
future delivery at 17c., though occasional small to make heavy and light castings; state experience, 
lots are sold by outsiders at a slightly lower figure. habits, age, and class of work preferred. Steady 
Common casting brands are offered at 1444c. to employment to good men. Address The Canton 
— aon ere, , :; ia Steam Pump Co., Canton, Ohio. 

,ead—Only moderate sales are reported. and the Janted—Bv vy sd ttt "a 
market has ruled dull and quiet, though prices have Py pi Bien Sarge ne ot lp ete 
been firmly maintained. Prices rule at 4.75c. to oie tetas At 5 Oe aban he va 5 

. : : machinist; thorough knowledge of Brown & 
4.80c. for near by deliveries. Sharpe’s grinders; used to close interchangeable 
Spelter—There has been no change of import- Wore: hee aa Pe 12 @ paced 

p § I work; best refs. Address Box 13, Simsbury, Conn. 


maintained. and with a somewhat firmer tone on Wanted—A foreman for Blacksmith and Hammer 
account of higher prices abroad. Dept’s, at Pittsburgh Locomotive Works, Pitts- 

We quote ordinary brands, Western. 5.50c. to burgh, Pa. Must be temperate and thoroughly un- 
5.60c.; choice, 5.70c. to 5.75c.; refined, 6.75c. to 7c.; derstand the business. State wages expected, and 
Silesian. 7c. to 7.50c. address applications to the Company. 

Tin—Prices declined in London the first of the, Wanted—Vise hands and fitters on turret lathe 
| week, but have again advanced, and the feeling is work. Steady» work to Al workmen of good 
| firm with higher prices. Quotations for spot deliv- | habits; new shop with modern tools and sanitary 
eries are 22c. to 224c. + arrangements. Jones & Lamson Machine Co., 

Antimony—The demand for Regulus has been | Springfield, Vt. 
moderate, and there is no quotable c nage in values. 

We quote: Hallett’s, 19%c. to 20c.; Cookson’s, 
BC. 


We quote Eglinton, $19.25 to $19.75: 
ton, $21 to $21.50; Coltness, $23.50 to $24 

Bar—The demand has been moderately ‘good, and 
prices are without quotable change. 


Wanted immediately: One good designer and 
draftsman of practical exp. on metal-working ma- 
Lard Oil—There is a steady demand for prime, chinery; also planer man, and two good scrapers 
and prices are maintained at 52c. and filers: we will give steady work to competent 
men. Fitchburg Machine Works, Fitchburg, Mass. 

a2 
ray ED: only first-class men need apply: good salary and 
mn steady employment guaranteed. Address The 

Situation and Help’? Advertisements only inserted | Hawkeye Electric Mfg Co., Davenport, lowa. 

under this head. Rate 30 cents a line for each inser- 
. About seven words make a line. Copy should Exp’d mech. draftsmen wanted immediately; 
be sent to reach us not later than Saturday morning for those having experience with electrical apparatus 


the ensuing week's issue. preferred; 4 “aod to good men. E. Kolben, 
Edison Gen. Elec. Co., Schenectady Works, Sche- 


Position by machinist while attending Cooper nectady, NY. 

Union. Address C. A. W., AMERICAN MACHINIST Wanted—A good gear cutter wishes to change; 
Pattern maker wants position while attending | is familiar with Gould & Eberhardt and all other 
‘ooper Union. Address W. F. W., AM. Macurnist. | Machines. Any one in want of such a man will do 


7O t ss T as . »rrick, ste ‘ . 
Wanted—A position as } ae Raby or assistant in setete Et rhomas F. Herrick, Husted Court 








Wanted—One good brass molder to take charge 
of brass foundry; one who understands mixing: 





Partner Wanted—In the oldest established sec- 
ond-bhand machinery business and repair shop in 
Leadville, Col.; must be practical; 100 per cent. a 
year guaranteed on a $5,000 investment. Apply to 
T. J. Moynahan, Leadville, Col. 


Machinist of average ability wants steady job: Wanted—A competent mechanical engineer, of 
Machinist of average ability wants steady JoD; practical experience, to design and superintend 


Wanted—Position by experienced mechanical 


Pattern maker desires change; steady and reliable 
machine or engine work preferred. Steady, AMER- 


| repair work preferred; some experience on special construction of marine engines, comprising bigh 


3 5 ‘AN : ‘i ¢ : 
tools. Box 70, AMERICAN MACHINIST. and low pressure, compound and _ tripie-expansion 


Wanted Immediately—Foreman for car-works engines, such as are used on the Northwestern 
, Address Box C, West Duluth, Minn. 


Wanted—A first-class foundry foreman in Atlan- 
ta, Ga.; a man who thoroughly understands man- 
agement of men, mixture of metals and general 
foundry work; first-class wages will be paid: none 
need apply who are not thoroughly competent in 

Machinists Wanted—First-class floor hands and | every respect, as their incompetency would be 
fitters of large experience and of good habits can | soon known, and would be a loss to them gs our- 
| find steady employment and liberal wages. Ad- | selves. Address, with reference, Box , Atlan- 
ta, Ga. 


wanted. Address Car-works, care AM. MACHINIST. 


Wanted—Situation as foreman of brass foundry; 
first-class molder; reference, present situation. 
Good Work. Box 67, AMERICAN MACHINIST. 





fired, it will, of course, be very difficult to | extent. 


BRADLEY ‘Forces 


BEST HAMMERS BEST HAMMERS IN THE V THE WORLD RUN BY BELT 
OV bR Three Styles, 15 Ib. to 500 Ib. Heads. 
i 5 O 1500 Our FORCES heat irons fast enough to keep Hammers 








| and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & CO., SYRACUSE, N. Y. 


IN IN USE. 14 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 


BOOKS FOR MOULDERS, 


West’s American Foundry Practice, $2.50 
West’s Moulder’s Text-Book, - - - 2.50 


Mailed and prepaid on receipt of price. 


JNO. WILEY & SONS, 


53 East Tenth St., New York. 











87 MAIDEN LANE, 
NEW YORK. 
CHICAGO, PHILADELPHIA, LONEGEL 





16” LATHF. 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JONG MANUFACTURING 0, 


87 Maiden Lane, NEW YORK. 


BEAMAN & SMITH, 
PROVIDENCE, R. I. 











THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


THOSE WHO BUY 


foreign brands of steel should not forget that while they have been perfecting their own tools we have 
not been standing still. Our ‘lool and Die Steel is second to none. 


CRESCENT STEEL CoO., 


64 & 66 SO. CLINTON ST., 136 FIRST AVENUE, 
Chicago, Ils. Pit sburgh, Pa. 


Improved Screw Cutting L ATHES 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & 00., 106 Fulton St., New York, Gen’l Agents, 


TOBIN 
BRONZE 


Send for Circular. 





480 PEARL STREET, 
New York, N.Y 











Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pumps and bolts. Yacht shaftin; Rolled sheets and plates 
for pump linings and condenser tube s ee! ts, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers, 
CHICAGO. NEW YORK. 





GEO. F. BLAKE MANF’G CO. 


R VILDERS E VERY VARIETY 
OF OF 









tweursem 4a gonrom 


ee? AP 95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 









8,200 Coptes of | ‘PRAY’S BOOK,” | 

20 uw EARS WITH INDICATOR 
30th, 1890. Vola. 1 and 2 in one voi., $2.50 

JOHN WILEY & SONS, 63 E. 10th St., N.Y. 








HARLES Mil 
¥ 





5S ANN’ST. # Newyorr« | *“ 











BETTS MACHINE Co 


MAKERS OF 


_-HEAYY MACHINE TOOLS 


FROM 








area reeescONCINES A SPEOIALTY 





” New ‘Designs and Patterns. 














sn cS beastie 
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Wanted—About 50 machinists of all branches. 
Wages for skilled men from 25 to 30 cents per hour, 
according to ability. Piece-work rates enable a good 
man to earn one-third more. Steady employment 
to reliable men, Shops exceptionally comfortable 
to work in. All workmen paid weekly. An Aid 
Society, fostered by the company, assists its em- 
ployes in case of sickness or accident. This estab- 
lishment in past years has furnished steadier em- 
ployment to its workmen than any other in Western 
Pennsylvania. Good boarding at moderate rates 
will be provided for those who desire it, or are not 
acquainted in Pittsburgh. Further information 
may be obtained by calling at this company’s 
agency in New York, 17 Cortlandt street, or by ap- 
plying in person or by letter to The Westinghouse 
Machine Company, corner of Liberty and ‘it wenty- 
fifth streets, Pittsburgh, Pa. 


+. MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 








Cheap 2d-hd lathes & planers. S M York,Clev’d, 0. 


Koopman’s Scales for quick measurements. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


New catalogue of 
Crescent Mfg. Co 


engineers’ 
, Cleveland, Ohio. 


specialties free. 


Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 


Engineers wanted to send their addresses and re 
ceive free a 2 cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & ©o., P. O. Box 1262, Phila., Pa. 


For Sale—At a bargain, 12-inch pipe- a 3 ma- 
chine, with expanding — Address X. Y. 245 
South Third street, Philadelphia. 


Wanted—Western agency, or consigned stock of 
tools, machinery or hardware, to push in Chicago 
and the West. E. H. Randall, 44S.Clark st. Chicago. 

Inventions perfected, drawings, models or com- 
plete machines furnished on reasonable terms: 
years of successful experience. Box 68, Am. MAcH 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

For Sale Cheap—55 horse-power, 15x34 slide valve 
engine, Watts Campbell Machine Company make 
Can be seen running at factory of F. Berg & Co., 
Orange Valley, N. J. 

T. Patrick, Raleigh, N. C., has been chosen, 
through Southern Governors, to send out informa 
tion to those wishing to invest in the South. Write 
him, enclosing stamps. 

Ww -_— d—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 
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Wanted—To correspond with parties having light 
machinery to build,who have some little capital and 
push, by one who has good shop,tools,small power, 
and plenty of elbow grease and ability as equiva- 
lent. Address Box 69, AMERICAN MACHINIST. 


Boiler Shop for Sale—In a town of 15,000 inhabit 
ants in Kansas, a new boiler shop, 48x96, thor 
oughly equipped with modern power tools; on three 
trunk lines of railroads, with private switch; no 
competition within one hundred miles; easy terms 
to buyer. Address ** Kansas," AMERICAN MACHIN 
ist, New York. 


ANYTHING 


in the line of Brass Goods to order or by contract 


BRASS 


and Composition Castings of any weight or mixture 
desired. 

WILLIAMSON, 

BROOKLYN, N. Y. 





w. S. 
36 TO 40 PENN ST., 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 








Int i TATE Baa ee | 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





7 BERLIN IRON BRIDGE CO, 


East Berlin Conn. 


Office and Works: 











The above cut is taken direct from a photograph of an iron building built by us for the Chesapeake 


Dry Dock 


k and Construction Company, at Newport News, Va. 
construction of the work before the wal!s and floor were 
of the iron work. Notice that the building is made wit 
thoroughly braced—the intervening space between being filled with a light bric 


had gape eg is taken during the 
laced, in order to show the details 
iron posts placed 10 ft. apart - 
wa 


Every 40 ft. there is an opening of 40 ft. in the clear, so that teams can drive into 


the building to deliver the raw material and t:ke out the finished 


roduct. Out- 


side of the main walls there is an overhang 12 ft. in width, so that material 
can be stored outside of the building and protected from the weather. 
This plan commends itself for Machine Shops, for the reason that 


there is considerable s 


saving on foundations, and further, that 


there is a large saving on the brick work, the walls being 
supported and strengthened by iron girders so that 
only a jight 8-inch or 12-inch wall is necessary. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


EDUCED PRICES OF 





LeCOUNT’S LIGHT STEEL DOG. 


No. INCH, PRICE, No. INCH. PRICE. 
a 34. .$ .35 Ee, ee 
2 ee Small Bet of o55. 50 | 
3 +4 50 ( aa 1.40 
4 \ ere, | eroe L 
B accclies a: Wis) i .. BY... 1.70 
6 11q..... .85 | Re eee 1.90 
7 Bae Full Set of 12—12.00 
CS. VW . a6C OC ae a. 


SOUTH NORWALK, CONN. 





Eos0PS STEEL 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Tor TOOLS, DRILLS, 
DIES, et, 


All Kinds in Stock. 
Gold Modal, Paris, 1889, 


Chief American Office, 


91 JOHN ST..NEW YORK 


SHEFFIELD, 
ENCLAND. 








PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Day Classes will begin work September 17 and Evening 
Classes Sept. 26,in the Departments of Art, Domestic Science, 
Commerce and Music. Also in the 


TECHNICAL HIGH SCHOOL DEPARTMENT. 


A three years’ course, for both sexes, combining Drawing 
and Manual Work with the usual studies of a High School or 
Academy. Entrance examinations will be held September 
17 and 18. 


DEPARTMENT OF MECHANIC ARTS AND BUILD- 
ING TRADES. 


Carpentry ; Turning; Blacksmithing; Machine Shop Work; 
Bricklaying ; Plastering ; Plumbing ; Stone Carving and Cut- 
ting ; House and Fresco Painting; Geometry ; 
Electrical Construction ; Applied Mechanics ; 
sign ; Metallurgy of Iron and Steel ; Steam. 


For further information, or for — ation blanks, apply 
at the General Office of the Institute, Ryerson Street. 


F. B. PRATT, Secretary. 


S Tl Is entirely new, with no in- 
fringements. The most per- 

fect, economical and easiest 

HOT managed Heater in the world. 


Is less complicated and can 
be manufactured cheaper than 
BOILER. 
MILLER BROS. & TOMS, 


any other boiler now on the 
Box 1148. MONTREAL, QUE., CANADA. 


Chemistry ; 
Machine De 





market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 





PATTERN MAKERS’ SHOOT PLANE & JACK BOURD. 





A.J. WILKINSON & C0., 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





~ SHART, HARDER YOu pele nae 





Can’t slip. Nowrench required. 
Made from t-2” to 8” or larger. Send 
for sample order subject to approval. 

MANUFACTURED BY 


MIDDLETOWN MACHINE CO., 





MIDDLETOWN, OHIO. 





UFFALO~ 





POPOL EGER 


BUFFALO FORGE COoO., BUFFALO, N. Y. 





Dodge Independence 
ge 


Lighter than rou, 





Bushing system allows each pu.ley to be 
fitted to 22 sizes of shafts. 


COOKE & C0., Sales Agents, 


22 Cortlandt St., New York. 
Shafting, Hangers, Engines, Boilers, Eto. 


Write for prices, mentioning this paper. 


Proposals for Steam 
Engine. 


Ount10 INSTITUTION FOR THE EDUCATION ) 
OF THE DEAF AND DuMB, > 
CoLuMBus, On10, August 20, 1890. } 


—\EALED Proposals will be received at this office 
h until 7 o’clock p.m. 


Wednesday, the 17th day of Sep- 
tember, 1890, 


for one Stationary Steam Engine, 16 inch by 24 inch 
steam cylinder. 

The trustees of said institution reserve the right 
to reject any or all proposals. 

Envelopes containing proposals should be en- 
dorsed ‘Proposals for Steam Engine,’ and ad 
dressed to the undersigned. 

SAMUEL A. KINNEAR, 
Secretary. 

A copy of printed instructions and specifications 
will be supplied upon application for same to 
Secretary or Prof. J. W. Knott, Superintendent, 





Columbus, Ohio. 


THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

252 Broadway, New York. 
iS! Strand, London, Eng. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A good invention ts worth 
as much in Great Britain as in the U 8S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular, 









“ St r” 
Foot Lathe 
Swings 
9x25 in. 


Screw Cut- 
ting Auto- 


matic Cross 
A Feed, etc. 
J mcomemasaasaes = 


pees ran 
H Catalogue 
Free 






Scroll Saws, 











Cireular 
Saws, Lathes of all our 
Mortisers. Machinery. 


THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2400 LN USE, 
ORTGINAT 
Saves Time, 
Three Sizes, 


Four Styles, Patterns. 





NO PATTERN ROOM COMPLETE WITHOUT THEM. 
send for Circular. Beware ot infringements. 


THE FOX MACHINE C0., 325 North Front St., Grand Rapids, Mich 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tw Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the ‘world who will furnish his address. 





Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES. 





OFFICE AND WORKi#i, 


21 MAIN STREET, 


Fitchburg, Mass. 


13 to 


Send for Catalogue (E.) 


_ SEND SAMPLE, 


77e make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 
BLAUVELT & HALDY, 


Factory. Pearl & FrontSts.. Brooklyn. Office, No. 258 Broadway, N. Y. 








Latest I ved Universal Trimmers. 
sat =>. mpee 
“s a DRAW STROKE 





For Pattern Makers 
and Wood 
workers. 


Manufactured by 


GRAND RAPIDS MACHINERY co., 
100-140 No. Front St., Grand Rapids, Mich, 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 








Henry R WoRTHINGTON 
LIBERTY STREET 
NEW YORK 


SS 











Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 
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Established in 1874. 


CLEVELAND TWIST DRILL C0. 





Corner Lake & Kirtland Sts., Clevelan¢. 0 
101 Chambers Street, New York. 
86 Queon Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 
CYLINDER, 4 in. x 4 1-4 in, 
T. ase & CO., IRON AND BRASS FOUNDERS, 


3 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast- 


rteel Keel Shaft Connecting i and Rock Sh t and Brase Bear 
on pen of hree sheets 


and sh ipped 
bine’ prints of working drawings, extra. 





SWEET’S 
—— Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO, 
Syracuse, N. Y. 


FOR SALE CHEAP, 


One No. 10 STURTEVANT EXHAUST BLOWER, with 
13 inch pulley, 11 inch face, 24 inch side, opening 
left han In use but ashort time. Address 


THE GREENWAY BREWING 60., 


SYRACUSE, N. Y. 











SMOOTH & 
INSIDE & OUT, 








Double Jet 


PARK wits 


san PARK MFG. CO., 


Potand 
Street, 


“Boston, 
Mass, 







TO THE BOILER 


WATER 
THE most reliable under varying steam pressure of any 


injector known. Will work from 15 pounds to 180 

without any adjustment. Theonly Automatic Injector 

tans will thoroughly hay! nev wd i, hen a | - thus pre- 
venting freezing. Guaran 


INJECTORS “AND “JET APPARATUS. 


nounds 








DROP FORCING. 





WORCESTER, Mass. 


SPEIRS & MOORE, 








THE 


KEYSTONE 
HANDLE. 
Oem © sprees: on 


ttaching Bomsmners and all Edge Tools to 
dress, 







PAT’D JUNE 4 "gg" 


Handles Adi 


E. H. BROOKS, LEBANON, PA. 


Belt Power Air Pump and 
Condenser. 


CONOVER & CO,, 


GONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15 to50percent. 
fuel saved or equal amount of 
power gained. gums WER GAINS 

economy as eng 
Adapted to Ai kinds of En 
gines, Send for Circular. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In O!! 
alone Several Times 
per 
N SAVES ALSO IN LABOR AND COST 
Nj) OF COTTON-WASTE, PREVENTS 
My 6€DBIPPING AND SPATTERING, 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
Soa yet attained in any device for the 
lubrication of macbine: Works 
equally wellin every possib’ 6 position 


Lackawanna Lubricating Go,, 


41 Coal Exchange, Scranton. Pa 











Annum. 





TPF OLK y h foyot Easter 
a a5 Virginia. 
NOT A BOOM— 

A HEALTHY GROWTH. 


THE EAST SUFFOLK LAND 60., 


OF SUFFOLK, VA. 
Capital Stock, $300,000. Shares, $100 Each. 
OFFICERS: 


SKIPWITH WILMER, President, BALTIMORE. 
J. W. MIDDENDORF, lreasurer, BALTIMORE. 
CHAS. H. JONES, JR., Secretary, SUFFOLK, Va. 
BARTON & WILMER, Attorneys, BALTIMORE 
WHITE & GARNETT, Attorneys, NORFOLK, Va. 


DIRECTORS: 

JOHN GILL, President Mercantile Trust and Safe Deposit 
Co., Baltimore. 

H. IRVINE KEYSER, Director Farmers’ and Planters’ 
Bank, Baltimore. 

SKIPWITH SVELEEER, BARTON & WILMER, Attorneys, 
Baltim 

J. We MIDDE: NDORF, Middendorf, Oliver & Co., Bankers, 
Baltimore. 

JACOB HECHT, Capitalist, Baltimore. 

MAX GREIF, Wholesale Clothier, Baltimore. 

CHAS. H. JONES, Jr., Vice- President Suffolk @& Carolina 
Railway Co., Suffolk, Va. 

The property of the Company embraces 940 acres of land 
bordering on the Eastern and Southern Limits of Suffolk, is 
admirably located and has a natural drainage which gives it 
a special advantage for residence or business Ea “ak 

Suffolk isthe natural railroad center of Eastern ¥ inia. It 
has six railroads, three lines of steamers, satis schools, 
banks and churches, water works, and a fire department, in 
fact all the appointments of a live and progremive, city. 

u 











HALL DUPLEX STEAM PUMPS. 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. p.bomer,smt. 


THE BUFFALO STEAM PUMP CO) 


BUFFALO,N.Y. : MANUFACTURERS OF 


«STEAM PUMPS 


weOepet -_ NE BSS =) 5 eg ls ee 



































Maslin’s | Pate tent Stea Steam Pump. 


Sen t oat Me predec hd Vacuum 
=n Haadling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable, 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call ..% 
for Circulars, Joun Masiin & Son, SoLe 


MAnur’ Rs, 165-167 1st St,, Jersey City, N, J, 


© Settee. ee 
CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING we, T EK E L 


EOGTABLIGHED 186590. 


HOWE, BROWN & CO., L't'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: {2 Cliff St., New York. !27 Oliver St., Boston. 228 Lake St., Chicago. 


-—" }\ GOMPLETESTEAM PuMP © 
10 Sizes From $719 $75 


Ices ‘WATER SUPPLY TANKS, | 


. Sek’ PUMPS @ x ET 
-OOLE Ma'kERS » 






















There are already established and in 
Manufactories of Wooden Ware, Wooden Butter Dishes, Ven- 
eers, etc., Saw and Planing,and Shingle Mills, Kindlin Wood 
Factories, Iron Works, I Packing Esta lishments, Brick Factor 
ies, Carriage Factories, etc., besides the projected enterprises — 
a large [ron Working Establishment, a Peanut Fac tory, an Ice 
Factory, a Chair Factory, a Bar rel Faciory, and various minor 


industries. And still there’s room, opportunity, teirr.tory 
and success for all kinds of manufacturing enterprises. 
Substantial encouragement given to all euterprises employ 


ing a certain amount of labor. 

For full information relative to inducements offered, 
manufacturing or residence sites, purchase of stock, which is 
sold on advantageous terms, address or call on 


CHAS. H. JONES, JR., SECRETARY, 
EAST SUFFOLK LAND CO0., SUFFOLE, VA. 


UNIVERSAL RADIAL» 


RADIAL DRILLING MACHINE 


= =D THREE DESIGNS SIX SIZES 
,EMBODY ALL DESIRABLE FEATURES 


| 
= PRICES $450 228 UPWARD 
UNIVERSAL RADIAL DRILL C0 


CINCINNATI. ©. 
















BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 


FRFEOTLY [JNIFORM = QPEED! 








The most irregular speed made perfectly uniform and 


ilar, A change of over 30 per cent. can be obtained, while 
nachine isin motion. Essential in all factories and mills 
ind for driving dynamos. Makes power from water wheels, 
ow Speed engines and electric motors absolutely regular and 
enable 


Apply for information to 


T. M. FOOTE REGULATOR CO., 


Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG, PA. 





Ide Auto. Bagines Portable and Traction 
Engines. Steam Road Rollers, Boilers of all 
descriptions. 


New York Office, FLeminc & KIMBALL, 17 Dey St. 


New Engiand a JOHN Post, Jr. & Co., 70 
Kilby St., Bosto 


Baltimore Office, ames K. Carey & Bro., 35 
Light St., Baltimore. 


The aU Live-Steam Foed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs, 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 

















PUNCHING = SHEARIN( 


BOI LER MAKERS K() 

















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. qrede-many 


The best non-conducting manteptad known for 
steams Fives and Boilers. 4 pes cosy 





ed and repeatedly 


ITS icon MATURE INSURES. AN ABSO- 


equires less thickness than any Bad 
onl ring, and is therefore the CHEAPES' 


FOSSIL MEAL. CO , 2 Cedar Street, ". Y. 
A. GIE iSE, Proprietor. 








er anges PHOSPHOR-BRONZE 


¢ TRADE MARKS | INGOTS, CASTINGS & MANUFACTURES. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 
| ORIGINAL MANUFACTURERS OF PHOSPHOR: 
»} BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 








Z239M44>04 





McFADDEN CoO., 


7385 MARKET ST., PHILADELPHIA. 
American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements. 


Over & 
43,900 
in 








ROOTS’ NEW ACME HAND-BLOWERS 
Gowapesied, Force-blast. Durable, 
Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, eta 


8. S. TOWNSEND, Gen, Agt. ¥ 2? CORTLANDT 8T., 
COOKE & C0., Selling Agts, NEW YORK. 











271 Franklin St., Boston, Mass, 








Use. Fiat Bar Gauge 
JAS. A, TAYLOR & CO. 





In Writing, Please Mention This pager. 


Crescent Gauge. 











| 
i 




















Serrember 11, 1890] ADEE RICAN 





15 








WHEN IN WANT OF 
A Boiler for ‘oy fknocro ce; “AY Location 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. 9 No. Pryor Street. 


This System of Feed Water Heater is the Best 


a Mh N.Y. 


MINNE: IS, MINN 
al Dey 8 4 LINNEAPOLIS, MINN, 


421 Guaranty Bldg. 


Hydrostatic Machinery 











ee + \ PRESSES. 
PUMPS, 
[ 0 W E PUNCHES, 
Sei ACCUMULATORS, 
HEATER JACKS, 
on the System. VALVES, 
_ TINGS, 
Has en Tee SINGLE PLUNGER PUMP. a &c., &e. 
for expansion, and will 
HEAT AND PURIFY] WATSON & STILLMAN, 
EQUAL TO ANY 904, 206. 208 and 210 E, 43d St, NEW YORK. 
With same Feet of Heat- 





ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 


SEND FOR CATALOGUE, 


GESTER MACHINE SCREW CO. 


‘Water Heaters to a ; BRM adddddedaaeedy 
Bridgeport Boiler Works | (ee @sde seed al whose 


Bridgeport, Conn. " 


POND ENCINEERINC CO., ACENTS, fl al tay of Set, Cap & 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA. Machine Screws, Studs, etc, 















eoeeeeee#e @ @ #8 


qoooour 


















FOR 








‘Sb Loswiis), NNo, Fomouran 
Vance Lightning g Flue Cutter 


Railroad Shops 
for removing 2 in., 2 1-4 in., 2 1-2 in. and 3 in. flues, $50. Ber 
on approval to Railroad Co's. Liberal Discounts to the Trad 


VANCE TUBE GUTTER CO, Geneva. W. 1 
PATENT OILERS, °‘reeo curs. 


Government Regulation 


POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


J. £. LOWERGAN & 60, BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 











MACHINIST 


|WESTCOTT CHUCK CO., i 








MANUFACTURERS OF Geared Combination Chucks. A... 
Jaws Reversible. “a - 
LATHE and DRILL Diameter. Capacity. LS 
5 inch. 5 inch 
1088 “ 1083 ‘ 
CHUCKS.. | 
0] tag 
SEND FOR ILLUSTRATED GATALOCUE. ~* 3 | 





O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE. "“ THE HORTON LATHE CHUCK” 


Years the tests and been the STANDARD for FORTY 





: = - UN 
Rapid Work. Perfect Heads, with or without Dies UNDRED sizes and styles of Chucks, d 
No Hole in Plate. Construction Simple. by MeO tepals 


Price Reasonable. 


Over THREE 
kept in stock, 
THE E. HORTON & SON CoO., 


WINDSOR LOCKS, CONN., U. &. A. 
SEND FOR ILLUSTRATED PRICK LIST. 





JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


CRMATEURSCHUC Kg 
! ence” Le VER AND GLAKLD >) sole 


ATHES » FOR wiher> te MAC au 
4 al 
~~“ 
Bold, DY BH dealers J 
VN-Baa0) 49) 
ONN 


 Gravocde if 


“CUSHMAN CHUCK CO 
CHAMPION SCROLL CHUGKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. ‘Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 





GEARED CHL 





HE SWEETLAND CHUCK” 


wv ‘ig . 
ot : OU 
4 ol " 
UNIVERSAL : - 
, i WNDEPEN 


ie Wh) x ie os = ; 


He HOGGS ONe PETTIS *MFGC 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 


ACCURACY, ¢ 


>On 











PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWIST DRILL GAUGE. 


- WYKE & CO., 
ine Machinists’ Tools —-E. Boston, Mass.—Send for Circular, 


THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


——— 


UNIVERSAL #’PLAIN 


* = MITTING MACHINES 


EXCLUSIVE SPECIALTY | 


THE CINCINNATI MILLING MACH Co 


-> CINCINNATI. O.% 





i. 


T. R. ALMOND, 85 Washington St., Brooklyn, 
N. Y., is prepared to grant licenses on moder. 
ate terms for the use of his 


Patent Loose Pulley Lubricating Device, 
illustrated in this paper, Jan. 28, 1890 “sg 




















1888 CATALOQUE FREE ON APPLICATION. 


One tablespoonful of oil will last for months. 








Steel Balls from +s inch to 28 inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE. 






viii gf “SUWANEE ELEC EEL EAPO EPEC CETTE 


tM Of 
vo pg 7” “hl erin fit 5: 
PD i= 


CHAUNCEY SMITH vice , 
LQWARD SAWYER, TREASURER: 
JOHN J.GRANT: SUPERINTENDENT: 


LHITCHBURG MASS. OSA 





“Te Patent Hand Drill— 


aw, » ings nious and handy tool for 

small holes, running at any speed 
. Operator can handle the work 
with one hand, and the drill with the 
other. 

TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 
Twelfth and Buttonwood Streets, 

PHILADELPHIA, PA. 
























HN Te ‘, Nias ee 32 Emery Wheel 
| 4 ‘ as 
: ny Jit} B ss 
ap 
BRS Ss 
SZF oa 
dares 
22373 
a3, 3 
by the \IMOND} patent pro a 3a58 
y Spatent process. 7517; ig 
Pa SS 
Hagel 
yeacad r 
A312 6 
VOLNEY W. MASON & CO., ALI} Pas oe 
Friction Pulleys, Clutches and Elevators, sonra phd ae &. | Springfield Glue & Emery Wheel Co. 







hh = be Ta Feed-Pumy 








| GRAPHITE 91 Liberty Street, 
PIPE JOINT my 
GREASE beyond all dispute that 


the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 


| For Steam or Gas Pipes, Bolts, Screws, etc. 
|, Far better and cheaper than red lead, Makes a tighte: 
joint than red jead, that can be opened with perfec 
many years a 

Put upinl Yb, 5 Ib., 10 Ib., 25 Ib. & 50 Ib. packages. 


Joseph Dixon Crucible Co., 










(MANUF A RAPHIFE SPECIAL one, Itis compas t and 
ei ae Ai se tears 








ranged for durability. 





Branch, 18 and 20 West Rendolph Street, Chicago, Ila 


PROVIDENCE, R. I. 





— wm 
TOGGLE-JOINT DRAWING PRESSES. POWER SPRUE CUTTERS. ROTARY AND SQUARE SHEARS. 


POWER PRESSES & DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL. 
DESIGNED AND BUILT BY 


THE STILES & PARKER PREss Co., 


MIDDLETOWN, CONN. 208-207 CENTRE ST., N. ¥. 
SPECIAL MACHINERY, DIES, TOOLS, ETC., ETC., MADE TO ORDER. 


EMBSSING PRESSES. 
‘1001 NOLLNG 
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IRON PLANERS , 


From 16’ to 36” wide by 
any length. 


BE 









Shai [ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR |\ fA CATALOGUE 


= 


Aum 32 ren Poo, 


THE PITTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 











Lots of 1,000 lbs. and over.......$2.00 ® 
Lots of 500 lbs. and over....... 2.25 @ tb 
Lots of 1001bs. and over....... 2.50 @ tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, tubes 
given upon application. 


or castings, 











GUIDE 
PULLEYS 


FOR 
LIGHT 
BELTS. 

JOHN ROYLE & SONS, PATERSON, N. J. 





- | Friction 
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BEAUDRY’S 
NEW POWER 
HAMMER. 


Send for Descriptive 
BEAUDRY & CO. 


Sole Manufacturers, 


Also Manufacturers 04 
Hard Coal 
Heating 
Forges. 
— : Room 4, Mason B’dg. 
yo KILBY S8T., ‘BOSTON, MASS. 


THE MOORE 
& WHITE C0., 


Philadelphia, Pa. 








Clutch 

Pulleys, 
Cut-off 
— 


Worcester, Mass. 


W. C. YOUNG & CO veces 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 











ATTENDS TO eee 





A new Countershaft self-oiling for six months with 
self oiling loose pulleys, new and perfect friction 


clutch. Please send for circulars. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J, 








RACTICAL 
DRAWING.”’ 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for 1 65, 
or single copies, 5 cts, each, postpaid. 


of papers is 








Order now before our stock 





ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 


exhausted. 





tion requiring high, 
ature. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. 


Estimates made for any mechanical. opera- 
even and controllable temper- 


No. 80 Nassau Street, New York. 





RINE ‘TAPS, 


LLL ILL ite 
4 


LIGHTNING AND CREEN 


WILEY & RUSSELL MFG. 


DIES, 


REAMERS, EITC. 





RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 


co., GREENFIELD, MASS. 








ARTHUR R. KING, wanurscturer 
Stee! Dorew Funches, Tube Expanders, Packer Ratchet Drill, Tube Cutters, 


WRITE FOR PRICE LIST. 
ERIE, lith & I2th STREETS, JERSEY CITY, N. J. 


TUBE BRUSHES, 


ETC. 








ence. The threadin 





Automatic Bolt-Tireading& N N eT apping a. 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in xt 
head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
oo Write for descriptive circular and price 


Capitol Mig. C0., 125 to 137 Rees St., Chicago, Il., U. 8. A. 








Bolt and Nut Machinery. 


SECOND-HAND TOOLS 
Kor Sale Cheap. 





1’ Acme Bolt Cutter, old style frame. 

No. 44¢ Schlenkler Bolt Cutter (old style), cuts to 134” 
No. 5 Schlenkler Bolt Cutter (new style), cuts to 2’ 
Double Schlenkler Bolt Cutter (new style),cuts to7”’ 
Double Lewis, Oliver & Phillips Bolt Cutter, cuts 
to 144” 

National Double Rapid Bolt Cutter (old style frame). 
3-Spindle Belt Nut Tapper. 

6-ft. Compound Shaper (double tables). 

12’’ Crank Planer. 

Durfee & Doe Key Seating Machine. 


“The NATIONAL MACHINERY CO.. 


TIFFIN, OHIO. 








in the U. 8., Canada or Mexico, for $5.00 
or single copies, 5 cts. each, postpaid. 


WRIGHT'S FRICTION CHIPET 


Power is transmitted by a hardened Steel 
Worm engaging in a bronze wheel. Ad- 
justable table for taper work. Feed adjust- 
able while running. Illustrated in AMERICAN 


Macuarnist, May 22d, 1890. Send for Circular. 


1, D. WRIGHT & SONS, Mit, 


392 SMITH ST., BROOKLYN, N. Y. 


# SMITH&SILK 
PLANERS, 
~ SHAPERS, 


AND 


a> RADIAL DRILLS 


A SPECIALTY. 
'| Sth and Lock Sts., 
» CINCINNATI, OHIO. 












Send for Descriptive Cir- 
cular and Price List. 








TT 
1] 




















EXTRA 


ENGINE 


ae ee 











EASTERN HOUSE: 


64 Cortlandt st... New York. 


NEW ENGLAND AGENTS, 


THE C. & F. MACHINE T 


OOL CO., BOSTON, MASS. 


DESIGNED FOR HEAVY DUTY. 
1.Soo Now 


THE LODCE AND DAVIS 


ys a = 


mi, ~~ y+ 


HEAVY 


LATHES | 


27”, 30", 32", 88” Swing. 


aw 





I 


in Use. 


les 








MACHINE TOOL Co., 
WORKS: CINCINNATI, OHIO. 


WESTERN HOUSE: 


& 70s. Canal St., Chicago. 


SOLE AGENTS FOR GREAT BRITAIN, 





HERBERT & HUBBARD, COVENTRY, ENGLAND. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mase. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Self-Centering Chuck, Bit Stock Drills, 





F, E. REED, 


| Worcester, Mass. 





NGINE Lathes, Hand Lathes, Foot Lather, Upright Drills 
and Milling Machines. Age uts, M ANNING, “MAXW ELL 
& MOORE, 111 LIBERTY STREET, New York. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. co. 
Manufacturers of and Dealers in j 

Tron Working Machinery. “y 

IMPROVED PATENT IRON ma 

PLANERS A 


SPECIALTY. 
152 
Union St., 


WORCESTER, 
MASS. 


LARGE IRON PLANERS 


QUICK DELIVERY. LOW PRICES. 


SEND FOR SEPTEMBER DELIVERY SHEET. 


HILL, CLARKE & CO., 


156 Oliver Street, Boston, Mass. 













& 
i) 
Se ‘ 


, pute 








4. 5 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 


= 
H. BICK FORD, 


LAKE VILLACE Nn. 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 
RACK-CUTTING 
AND 
KEY-MAKING 
AT TAGE Te. 








EAST SAGINAW, MICH, 





THE ‘‘FOWLER’’ SPEED INDICATOR. 
Cc — to 5000. Price, $2.00. 


_GUANDLER & py tere 
, Boston. 





Lathes, 
Planers, 
Drills, 

=  Slotters, 





NEW HAVEN MANUFAC’G CO.., 
New Haven, Conn. 
JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


mee | JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VERMONT. 
SEND FOR IT. 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
~ 300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


32 River Street, NEW HAVEN, CONN. 


(HEAPEST 





















P STYLE. = 


H. B. BROWN &  CO,, 


EAST HAMPTON, CT 


ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


SAVE YOUR MONEY BY USING 
RIDER’S 4 


“Victor” Lathe 
and Planer Tool, § 

















Cutters made direct from bar of 8 
Round Steel. No fitting required. Send for prices.” 








FRANK L. B. RIDER, South Newmarket, N. H. 





No. 1 Cuts 
No.2 “ 


-A NEW JAW No.2 


about oncea year will make 

this Cutter last until you 

Sorget when you bought it, 
as ” body never wears out. 


re te Cut Straight. 


THE “EUREK 


IS THE BEST AND CHEAPEST MADE. 


Any Jobber can furnish this tool to you at these prices. 


243 and 245 South Third Street, Philadelphia. 


‘A” PIPE CUTTER 


% to1inch Pipe A $1.00 Nos, 1 and 3 will 
eT En a ae “e cut all sizes from % 
ste “* Os buat e 4-65) to 3 inch 





PANCOAST & MAULE, 





CARY & MOEN CO. 


EL WIRE Of Fay DESC EOIN 





| PLANER VISES. 





with strength and lightness. 
No loose 
friction of parts than any other pipe-cutter made. 


D.SAUNDERS' 


Steam & Gas Fitters’ 


arts to become detached and mislaid. 


SEND FOR CIRCULAR. 





Yon kers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


a 


SONS, 


Hand Tools.’ 


LL. | Se 


Taming Mastin 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 












P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





{Blaisdell Engine Lathes. 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO,., 


156 Oliver Street, Boston, Mass. 


LATHE 
CenterGrinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 
Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 
KEMPSMITH 
Machine Tool Co,, 


Manufacturers of 


PLAIN ano 
UNIVERSAL 


Milling Machines 


= Of Modern Design 
and Superior Work- 
manship. 


y MILWAUKEE, WIS. 


BIRNES PATENT UPRIGHT DRILLS. 


20 to 42 inch swing, with both worm 

and lever feed, self-feed and back 

geared 

Barnes’ Patent Friction Driver. 
Sensitive Drill. Single and 
Multiple Spindle. 


Barnes’ Patent Engine Lathe. 
15 inch swing, 6 foot or 8 foot bed. 


They have advantages not found in 
other machines in this line. It will 
pay parties desiring to purchase or 

now more about these machines to 
send for full description and prices to 


W. F. & JOHN BARNES CO. , 


ROCKFORD ILL. 
Address No. 1995 Ruby St, 



























a] 4 pryT ] nm! PPT TTT TT si pl ia l" | 
30 ph sta TBA RACUSE,N.Y 
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MACHINIST'S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
4% in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from % 
in, to smallest size. Price, 
$12.00 each. Send $1.00 








for 550-page illustrated 
catalogue of fine tools 
and supplies. No charge 


made when $10.00 worth 
of goods are ordered, 





THE GILKERSON MACHINE Co., 
HOMER, N. ¥. 





FRASSE & CO.., 
92 Park Row, New York. 


THE NORTON DRILLS. 


Ve 1s ews" Py, FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 


1, 2, 3, 4 or more Spindles, Sensi- 
ube or Automatic Feed. 

To drill from 0 to 1-2 inch holes. 

The Latest and Best; most con- 
venient, se a and durable Drill 
on the mark 

Have oonsea Spindles and Bal. 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


NORTON & JONES, 


MachineTool Works, 
PLAINVILLE, CONN. 


FORMERLY 
W.P. NORTON, BRISTOL, CONN. 












PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills, 


Lathes from 10 in. to 
2in. swing. Largest Va. ™ 
riety of Drills manufac- 
tured in the world. 


Worcester, Mass. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST, 


Near Culvert, 
0. 


CINCINNATI, 


Send for Circulars and Prices. 












~~ 
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BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 








CURTIS & CURTIS, 
66 Garden St., Bridgeport, (t., U.S, A. 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED, 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six inch 
diam. No vise is rec quired. 

SEND FOR ILLUSTRATED CATALOGUE, 
Ratchet Drills, Ratehet Die Stocks and 
Malleable Iron Pipe Vises, 








STEVENS PATENT 
FIRM JOINT CALIPERS 


OUTSIDE. No. 56 A. Price List.-—Per pair, 
3 inch, $0.35 | 6 inch, $0.65 | 10 inch, $0.85 
ie 45/8 0.76)12 * 1,00 
5 “* 0.55 
Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges. Depth 
Ganyes, and Fine Machinists’ Tools, 


CB” Illustrated catalogue free to all. 


J. STEVENS ARMS & TOOL 


STE 
CO., P.O. Box 931 Chicopee Falls, Mass, 


REDUGING VALVES. 


This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 


Mason Regulator Co, 


BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. _ 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-A meting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nouzzle Auto- 
matic Injector of 1885. 


INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


Tat L0G & ALISTATTER Gon.” 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, ) 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Pubs ant Shan 


OVER 300 SIZES. 
ALSO 


Power Cushioned Hammer. 
Send for New Catalogue, 


OPEN SIDE TRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in. x25 in.x6 ft. 

One 30 in.x25 in.x6 ft. with Extra Side Head. 
Two 30 in.x25 in. x8 ft. 

One 36 in.x30 in. x8 ft. ‘ 

One 48 in.x48 in.x14 ft. with Extra Side Head. 
One 48 in.x48 in.x16 ft. with Extra Side Head. 


THE DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 
ACME MACHINERY CO. 
CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 




















oo 






















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885 








MACHINIST 
BEMENT, MILES & GCO., | 


PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 





Railroad Shops, Locomotive and Car Builders, 
j Machine Shops, Rolling Mills, Steam Forges, Ship 
af Yards, Boiler Shops, Bridge Works, 
= Etc., Etc. 








THE HILLES & JONES CO., WILMINGTON, DEL,, 
MACHINE TOO 


LS For Boiler Makers, Bridge Builders, Ship Builders, Rail- 
9 





road Shops, Locomotive and Car Builders, etc. 










, Sa; ona - mt Improved 
cone — ml | | eal’ te Boiler Plate 
—7—— et PO) —_—_— Planer. 


o_o 


i ee 





Fight Sizes 
8’x20’ length 
2255 9 of cut. 


THE AERATED FUEL COMPANY, 


Main Street, SPRINCFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING |AND WELDING BY PETROLEUM AIR BLAST. 


oO LOW BURNERS! NO SMOKE, DIRT OR ASHES! 
Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago. W.S. COLLINS, Sept. 29, 1885 
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Temple Court, 7 Beekman Street, Rooms 814-816, New York. CHILON JONES, Ganan- July 5, 1887 
oque, Can. G. M. SMITH, Los Angeles Cal. C.S. BARROWS, 46 Wade Building, Cleveland, Feb. 5, 1889 
BERT & BARKER MFG. CO., General Agents forthe United July 23, 1889 


Ohio, “~~ and Indiana. Gl 
States, Springfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
Building, Denver, Col. 

ww” We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLICATOR WRENCH. 


Quick and 
handy in ad- 
; justment. 
Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887, 
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NICHOLSON & WATERMAN M’F’C Co., 


PROVIDENCE, R. I. 

















LATHES. ren BOLT & NUT 
ened MACHINERY. 
CUTTING-OFF Lee 
MACHINES, BROACHING 
TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
a&e., &c, &e., &e, 











CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 
North Adams, Mass. 














Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HEAWY CASTINGS 
TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 





ALLENTOWN, PA. 
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WYMAN & GORDON, 


WORCESTER, MASS. 


DROP _FORGINGS. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS. 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 
Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 






































DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 
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Manufacturer of FACTORY, HOBOKEN, N.J. | [} |) 





























Qe\ |] Manufacturers of : iy | 
\ \ "y 
s \ \ t j ¢ ic i! 
FINE TOOLS, SS NA Drawing Materials, Be, f | 
= =, Superior Swiss Drawing Instru | 
ATHOL MASS. | _~—-——— ments, Extra and Best Quality, ‘} 
5 German Drawing Instruments, 
rea Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Process 
SEND Stamp FoR FULL List. Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 
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Catalogue to professional people on application. 








CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 
CURTIS REGULATOR (0., 


Boston, Mass. 
General Agencies : 
cer 109 Liberty St., N. Y. 

66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 & 3d St, Minneapolis, Minn. 
707 Market St, St. Louis, Mo, 
Send for Circular No. 17. 


es 
Deposited in the U. S. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employees on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 

New York: Kirby & Dwight, 51 Cedar St. 

PHILADELPHIA : Tattnall Paulding, Jobn G, Hoover, 
416 and 420 Walnut St. 

Curcago: Geo. A. Gilbert, 226 and 228 La Salle St. 

Sr. Louis: F. D. Hirschberg Bro., 120 N. Third St. 

AGENTS IN ALL THE PRINCIPAL CiTIEs. 














SIMPSON’S CENTRIFUGAL SEPARATOR, 
For Supplying Clean and Dry Steam to Engines, Dry Houses, eto, 
= Simpson's Centrifugal 
Separator and Trap. 
For Supplying Clean and Dry 


Steam to Engines, Dry 
Houses, ete. 


THE STRATTON 
SEPARATOR 


DELIVERS 


DrY STEAM 


To your engine or for any other 
purpose, no matter HOW LONG 
YOUR STEAM PIPF, or how 
much your BOILER MAY 
PRIME. Anabsolute safeguard. 
A source of economy. 


— THE — 


Stratton Separator Co, 





- 
From Boiler 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course between 
the threads causes the wate! 
to be thrown by centrifuga) 
force against the outer walls, 
while the dry steam goes 
through the small holes to cen 
ter of pipe. Steam can enter 
at A or top, as convenience may 
require ; also used in conveying 
steam long distances, for Steam 
Hammers and Dry Houses, 
Water Gas Generators, and for 
all purposes where Dry Steam 
is necessary. 


KEYSTONE ENGINE AND MACHINE WORKS 


To Engine. 














Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 32 Cortlandt St., NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
25 anteed. Self-contained Automatic Cut-off Engines 12 
= to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Ccnstruction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio, 
SITES IGENTS” WI L ~ SIMPSON 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash'ngton St., Chicago, Ill, 
1 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
sole Licensees and Manufacturers for New Jersey (South of Trenten), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


SLISSING PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. Nostuffing boxes 
are used in its construction, and friction is reduced 
tea minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP GO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


a 33d and Walnut Sts., Branch Office, 151 Monroe St, 
PHILADELPHIA. CHICAGO, 


OVER 35,000 ENGINES IN USE. 


= GUARANTEED per Cont tess Gas than ANY doing the same werk. 


TWAT Tay | S CEARNS MIF CO. 























& BOILERS 






We have in stock, that we could ship within a few 
cays from receipt of order, as follows + 

Medium Speed Automatic Ty pe :—1 left- 
hand, 55 horse-power ; 1 right-hand, 75 horse-power ; 
: left-hand. 75 horse-power. ; 

High Speed Automatic Type :—1 self-con- Mh min 7 | 
tained, center crank, 14( horse-power; 2 self-con- A | | ‘ 
tained, center crank, each 18 horse-power. .E 

' ’ ' from 15 to 400 Rae Power 

Single Slide Valve Throttling Type: ENGINES Steel and Iron supplied to the 
1 right-hand, 16 horse-power. trade or the user. Send for Catalogue. 


Horizontal Tubular Boilers :—4, 12 horse- SAW MILLS GENERAL MACHINERY 


power ; 2, 16 horse-power ; 1, 55 horse-power. i 
NEW YORK STORE, 46 Cortlandt St. 


Woodbury Engine Co., MACHINE TOOLS 


ROCHESTER, N. Y- FOR IMMEDIATE DELIVERY. 


CHAN DLER & TAYLOR CO’S/|°" Driving Wheel Lathe 70’ swing ; second-hand 














One Fitchburg Engine Lathe 24” by 16’; new 


q Setr-ContaineO STEAM One Lathe and Morse Lathe 32’ by 17’; new. 
Ase tented unter One Lathe and Morse Lathe 36” by 15’ ; new. 
“4 Ga One Gray Planer 30’’ x 30’ x 8’; new. 


fore ship- ' 
One Pease Planer 34’’ x 32” x 8° ; new. 
'2 ro 80 H. P. One Pease Planer 36” x 36’’ x 8’; special ; new. 
IN STOCK FOR QUICK | One Powell Planer 30” x 30’’ x 10’: new. 
LIVERY. One Pond Planer 38” x 38’’ x 12’ with 2 heads; new. 
One Powell Planer 45’ x 48’ x 14’ with 2 heads; new. 
For Circ. rs address | One No. 4 Brainard Milling Machine. 
CHiN ae & TAYLOR CO., INDIANAPOLIS, IND | One Detrick and Harvey Open Side Planer, size C 
with supplemental rolling table and extra saddle 
on post. 


} BRAINARD GEAR CUTTING MACHINES. oe for complete List of New and Second hand 


18 In., 24 In., 36 In., 48 In. HILL, CLARKE & CO., 
156 Oliver Street, oston.- ass, 
HILL, CLARKE & CO., — wee 


General Selling Agents, 












NEW AND SECOND HAND 


: 156 OLIVER ST., BOSTON, MASS. M A Cc H i N E he Y 





FOR IMMEDIATE DELIVERY. 


The following second hand Tools we have re 
placed with our IMPROVED NEW ONES and will 
close them out low. 

Putnam, Engine Lathe, 14in swing, b b, 2t. B Jed 
New Haven, “ “ 16 in, 8 ft 
Fitchburg, ae - 16in. “ sft “ 
Ferris & Miles, - " via, «“ 8 ft. e 
New Haven, - - in. ‘ 8 ft. “ ie 
“ 71-2 ” 


Wood & Light, 0 “ 20 in. 
‘ 














Wright, . “ @in. ‘ 22 ft. 
Townsend a ” iin. “* 7 ft. 
Fifield sy a 22in. “ 14 ft. 
New Haven, 95 = Bin. “ 10 ft. 
Heavy pattern, - = 1a ‘16 ft. 
Putnam, " i hin. ‘* 18 ft. 
Am. Tool Co., Square Arbor Fox L athe, 15 in.x5 ft. 
Am. Tool Co.. No. 2 Cabinet Turret Lathe. 
Gage, Square Arbor Fox Lathe, 15x5, 
Badger, Planer, 24 in.x 6 ft. 
New Haven, “ 24 in.x 7 ft. 
Pond, “ 26 in.x 8 ft. 
New Haven, “ 30 in.x 8 ft. 
ENCINE LATHES New Haven, “ 32 in.x10 ft. : 
° 9 Worcester 43 in.x18 ft. fair order, low price 


gq RASS LATH ES Lincoln F Diesen Milling Machine. 
9 Brown & Sharpe, No. 2 Screw Machine. 
Jones & Lamson, No.4 do. wire feed. 


BO KR ‘ he CG A fa D Brown & Sharpe, 18 in. Automatic Gear Cutter. 


Upright Roring and Turning Mill, 39 in, New, 


TURNING MILLS, NEW TOOLS 
SCREW MACHINES, On Hand and Early Deliveries. 


a Fitchburg Machine Works, Lathes and Planers. 
on hand and in process of construction, | Prentice Bros., Lathes, 1410-18 in. 
Hendey Machine Co., Lathes, 16x6. 
Lathe & Morse, Lathes, 21-27-32 in. 
Wright Machine Works, Lathes, 6 20-24 ‘n. 


Fay & Scott, Lathes, 28-32 in. 

McMahon, Lathes, 16 20 in. 

Prentice Bros. Drills, 20-21-25-28-32 in. 
Powell Planer Co., Planers, 22-24-30-36 in, 


Gould & Eberhardt, Shapers, 16-24 in 


T Large’ Assortment of other Tools, New and Second 
0 0 l Ww 0 RKS Hand. Send for Complete List. 
’ 68 Cortlandt gt, | 7: 7- MocaBE 

















WAYNESBORO, PA. 


Eclipse Corliss Engine, 4 FRICK COMPANY Bites 





NON-CONDENSING, 
CONDENSING COMPOUND 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


send for Special Cireular. —— eine 2s A GHNUINE “CORLISS.” 


VAIN DOESN THE Ones AUTOM AT Cra 
GAS % & CASOLINE ENGINE | CLASS ENGINE. 


At a very Low Prico. 

OPERATED with COAL Maneaurnared by 

and OTHER MANUFAC- 

TURED GASES AND 

GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 


VAN DUZEN 
Gas & Gasoline Engine Co 




















NELSON W. Twiss, 

25 Whitney Ave., New Haven, Conn. 
sacle a Send for Price before Purdhasing Elsewhere. 

BOE. 2d St., Cincinnati,O | ALSO VERTICAL AND YACHT ENGINES. 








LANE’S 
Foundry & Machine 
Tue Lane & Bop.iey Co., WORKS, 


HUNTINGDON, PA. 
Fine Upright Engines, 


The following sizes are 
quersed in stock, made in 
are quantities, with spe 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 
it will pay you to write us. 

If you handle large 
4 quantities, it will pay you 
to write us. 


CINCINNATI, O. 
Manutacturers of Corliss Engines, high 
class heavy Slide-valve Engines, Saw 
Mills, steam and hydraulic Elevator, 
Shafting, Hangers, Pulleys and Boilers. 

Complete Steam Plants 
A Specialty! 








For circulars address The Lane and 


Bodley Co., Cincinnati, O. a A FAY & Cc one DA. 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines f >r 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning., Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll ont Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, e te. 


All of the highest standard of excel- 
2 lence. 


> W. H. DOANE, Pres, D. L. LYON, Sec'v 


The best Gains af Og — Rawr Work, 
WILLIAM TOD & CO., FOR S ALE OUSLING 
Youngstown, Ohio. é ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
OUR offer to manufacturers and others desiring a we iv. 
NEW built, economical and durable engine, theirimproved 

CORLISS ENGINES, They are endorsed by 
And Supplies sent free to any address on receipt of Ten | many reputable engineers and persons using them. 
Cents in Stamps (for postagt Address as above. 


Chas. A. Strelinger & Co., ‘sve? Detroit, Mich 











THE PORTER-HAMILTON 

















BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, Ss INES 


_NEW HI eens 











SAWYERS SAY OF SAWS FILED ON ROGERS’ 
SAW FILER AND GUMMER, THAT OF ALL THE 


S THEY EVER & THEY NEVER 


6G GE 





SEND FoR CIRCULAR AND PRICES. ‘ 4 ‘ Staci 
din the slot and get a Catalogue. 
CG EO. A. BAR NAR D, orp Se CO CAMUEL °. ROGERS & CO., 


15 CORTLANDT ST., NEW YORK. BUFFALO, N. Y. 








BALL AUTOMATIC ENGINES. 


WORKS: ERIE, PA. 





High-Pressure, Compound and Triple 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & 60,, - 





Foropnierons” BRIDGEPORT, CONN! new york. | sor tery menaey notes 








Contracting Engineers, 


15 CorWandt St, WEW YORK. = $8 Oliver St, BOSTON. 
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BROWN & SHARPE MFC. CO., 
’ PROVIDENCE, R. I. 


CUTTERS, 


FOR USE ON 


MILLING MACHINES 


AND 


GEAR CUTTING MACHINES. 
















COPYRIGHT 1883 BY 


THE GORDON & MAXWELL CO 


Tue GORDON | STEAM PUMP C0, 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW WORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 














THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
NEW YORK. CHICAGO, PHILA.BOSTON 


The Original Unvulcanized Packing 
B CALLED THE STANDARD stnsssoecngure.”” "eh 


Accept no packing as JENKINS PACKING unless 
MI stamne d with our ‘* Trade Mark.” 


PERRET, Fi 


A JENKINS BROS. | 3M. 
NEW TOOLS FOR IMMEDIATE DELIVERY 

















AT OUR 
New York Store 64 Cortlandt SI. New York. 

"x 6’ Engine Lathe, x5’ Turret Lathe, 20'’ Geared Shaper, 
13” x 6’ 18720" Automatic Turret Lathe, 20’ W. & L. National Drill, 
15x & * ss 14’’x5' P — Fox Monitor ” 20'' S. CH. Standard 
18’’x 8’ rs 14’'x5’ B. ¢ “i 24’' 
15'’x 5’ Impetial Engine L athe, =.” si 24’ B.G. .P. F.N ieee 
18’’x12’ Standard 18'’x6’ Cabinet ry Lathe, 25'’ Standard ° 
19’x11’ 7 bh 12'’x4’ Hand Lathe, $2"’ National * 
21'’x 8’ Imperial xh sae 15'’x5’ 32"’ Standard ° 


12’’x 4’ Turret Lathe, | 20’ "Crank Shaper, B. G. ” Milling Mac lees. 
Our Stock is constantly changing. Write for full particulars and prices. Outfits a specialty. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Manufacturers of and Dealers in Iron and Brass Working Machinery, 
64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Ohio. WESTERN HOUSE: 


GOULD & .44 EBERHARDT, 


Newark, N. J. 


Chicago, Ml, 


THE GARVIR MACHINE CO. 








convenient 


used in telegraphic and mathe 


cITy. 


it gears, ratchets, etc., 
te 
WORKING MACHINERY. 
LAIGHT & CANAL STS,, N. Y¥. 


ments, ete. 





SMALL GEAR CUTTER. 


This handy little machine is intended for rapid and 





MANUFACTURERS AND DEALERS IN IRON- 


~utting of 


PATENT SUAPERs. 


Sizes, 12’’, 16", 24'’, 26’’, 80’ in stock. 
GEAR AND RACK CUTTING TO ORDER, 
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CATALOCUE SENT ON APPLIC 








THE PRATT & WHITNEY CO. 


SS =Hartford, Connecticut. 
—eee RE — SIZE 





And End Measure Test Pieces, 
——e Straight and Taper Solid Hand 
z Reamers, Chucking and Shell. y 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, =< 
Combination Lathe Chuck, 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, !00 West Washington Street, Chicago, Ills. 








THE BILLINGS & SPENCER CO,, 


HARTFORD, 


CONN., U. S. A,., 
Manufacturers of 


BILLINGS’ PATENT 


UUITING-OFF TOOL, 


The Holder is drop forged, of steel, and finished in a thorough manner. 
The Cutters are made of the best tool steel and furnished in the follow- 


ing thicknesses: 7,, y's, $5 ss) 1s) ya) t 


Drop Forgings of Bronze, Copper, Steel and Iron of all descriptions. 























—_ WORKING MACHINERY.|THE POND MACHINE ToOLCo., 


J 121m, & 16m. “ones Formerly of Worcester, Mass. 
MANUFACTURERS OF 


Desble Key MACHINE TOOLS. 
BpeedLathes, oe 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 


=. Two-Jawed 
== Thucke, 








BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 





on application. 
|Lowell, Mass., U. S. A. |: 


FROM 16 to 48 IN. SWING. 
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Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass. 


(GRANT ) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
oranythingin Machinists’ Tools 


J. M. ALLEN, Presment. 
Wm. B. FRANKLIN, VICE-PRESIDENT. 


ia" 





F. B. ALLEN, Srconp Vicr-PREsIDENT. 
J.B. PIERCE, Secretary & TREASURER. 








THE G.A.GRAYCO. 


Cincinnati, Ohio, 


PLANERS 








AND 
or Supplies. im 
w.P.pavis, |LATHES 
Rochester, N. Y. _ 
Works at North Bloomfield. A SPECIALTY. ' 





PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 




























Manufacturer 
— of— 


9 v.m.cARPENTER vii 
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